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A  GEOGRAPHICAL  INTERPRETATION 
By  Stex  I)e  Geer 

University  of  Stockholm 

Most  geographers  now  agree  that  cities  should  he  studied  systematically 
as  inijx)rtant,  complicated,  and  interesting  geographical  regions  albeit  small 
in  areal  extent.  Such  treatment  is  es|>ecially  called  for  in  the  case  of  the 
large  cities,  where  the  urban  regional  tyjH;  is  most  distinctive  and  where  the 
most  complete  subdivision  of  function  is  exhibited,  that  is  where  subregions 
can  l)e  identified. 

.\n  Euro|)ean  and  an  .American  type  can  l)e  distinguished  in  most  mcKlern 
cities.  The  .American  type  has  a  concentrated  “city”  area  and  a  very  wide 
residence  zone  de|x.Miding  on  an  earlier  development  of  rapid  communica¬ 
tions  l)etween  city  and  outer  zone.  The  European  tyjx*  is  characterized  by 
a  large  city  district  and  a  dense  residence  region. 

Si(K'kholm,  the  capital  of  Sweden,  is  an  interesting  transition  typ)e.  Eor 
long  typically  Euro|x*an,  it  has  recently  develofxd  an  extensive  outer  resi¬ 
dence  zone  somewhat  .American  in  type.  There  are  several  other  geo¬ 
graphical  features  in  the  development  of  Stockholm  to  its  present  metro- 
|K)litan  character  which  easily  escape  the  native  resident  as  well  as  the 
interested  visitor.  Details  such  as  streets,  stores,  and  official  buildings  are 
known  or  remarked,  but  they  are  seldom  considered  in  relation  to  position. 
riiat  geographical  laws  determine  the  Ixst  position  and  distribution  of  each 
particular  jffienomenon  is  rarely  a  matter  of  conscious  appreciation.  Yet  it 
is  such  laws  that  determine  the  areal  growth  and  outer  shape  of  the  city  as 
well  as  the  distribution  of  function  Ixtween  its  different  parts  and  so 
differentiation  in  interior  structure. 

The  influence  of  geographical  situation  is  readily'  perceived.  Beginning 
with  the  ninth  century  for  150  years  (8(k>  950)  Birka,  18  miles  west  of  Stock¬ 
holm,  and  subsequently'  for  250  years  (95o-I2(K))  Sigtuna,  47  miles  northwest 
of  Stockholm,  were  the  {)rincipal  places  of  the  Malaren  plain  and  all  Svea- 
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land.  Then  Stockholm  arose  at  the  outlet  of  Lake  Miilaren  into  the  Baltic. 
Since  the  middle  of  the  thirteenth  century  it  has  lK*en  the  chief  center,  anti 
it  will  loiiR  continue  to  Ik.*  l)ecaust*  of  its  favorable  situation  at  the  crossing 
iK'tween  water  routes  and  land  routes. 

Thk  Lari.y  City 

Hast  and  west  runs  a  north-facing  fault  escarpment  (S<)dral)ergensl)rant. 
Fig.  1),  succeeded  to  the  east  by  a  bay  of  the  Baltic  (Saltsjbn)  and  to  the 
west  by  a  bay  of  the  large  Lake  Malaren,  the  main  waterway  of  central 
Sweden.  Where  a  north  to  south  running  gravel  esker  crosses  the  tlepression 
in  front  of  the  fault  escarpment,  a  l(K'k  (.Shissen)  has  lK‘en  built  joining 
Lake  Malaren  to  the  Baltic.  North  of  the  lock  is  a  rounded  flat  esker  hill 
(Stadsholmen),  where  the  old  city  grew  up.  It  was  iKumded  to  the  north 
by  the  River  Xorrstriim,  the  short  natural  outlet  of  Lake  Malaren,  which 
was  overl(M)ked  from  the  northeastern  corner  of  the  city  by  the  old  St(K'k- 
holm  castle,  the  key  to  Malaren,  On  the  site  of  the  medieval  castle  the 
present  royal  palace  was  built  2(K)  years  ago. 

In  the  plan  of  Stadsholmen  and  Riddarholmen  can  still  Ik.*  traced  centers 
with  triangular  blcK'ks  (Fig.  2,  \’S,  \’R).  In  Stadsholmen  the  slojK's  of  the 
oval  esker  are  occupied  by  two  to  three  parallel  longitudinal  streets  with  long 
and  narrow  intervening  blocks.  Along  the  foot  of  the  hill  ran  the  city  wall, 
now  no  longer  in  existence,  and  outside  this  X'asterlSnggatan  and  Oster- 
lAnggatan,  which  limit  this  second  city  region.  third  l)elt  has  transverse, 
narrow  blocks  and  numerous  radiating  alleys  leading  down  to  the  ancient 
shores  of  the  isle — to  Lake  Malaren  in  the  west,  to  the  Baltic  in  the  east 
(Fig.  '2,  (  i).  These  three  l)elts  were  develo|X‘d  during  the  sixteenth  century 
and  corresjKuid  to  the  “old  city”  of  the  continental  cities.  After  the  fire  of 
1625  the  district  outside  the  city  wall  to  the  west  was  rebuilt  on  a  rec¬ 
tangular  plan  with  almost  s(juare  blocks,  so  as  to  Ix'come  a  typical  “new 
city”  (Fig.  2,  R). 

.\s  a  consequence  of  the  limited  space  within  the  fortified  “Staden  mellan 
broarna”  (('ity  between  the  bridges)  the  streets  were  verv'  narrow'  and  the 
gabled  houses  many  storied.  Suburbs  w  ith  small  wo<Klen  houses  and  without 
regulated  streets  extende<l  over  wide  areas  on  the  mainlantl  north  and  south. 

C  ity  Pi.anm.\(;  and  Rapid  (iKowTit 

Stockholm  has  known  two  ])eriods  of  extensive  city  jilanning.  The  first 
“modernization”  dates  from  1635  w  hen  for  the  following  decade  the  energetic 
governor  (General  Klas  Fleming  carrit*tl  through  a  great  program  of  street 
widening  and  leveling.  The  second  effort,  resulting  in  the  present  city  plan, 
was  Ix'gun  in  1H66  under  All K*rt  Lindh^gen.  While  Fleming,  among  other 
things,  aimed  at  a  street  width  of  at  least  16  feet,  Lindhagen  planned  a 
width  of  36  to  54  feet  in  the  central  section  and  72  to  (g)  feet  in  the  outer 
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1  irl>  of  the  cily.  Both  iniprovenients  coincided  with  ix*riods  of  prosperity 
1(1  rapid  development.  The  first  was  consequent  on  the  centralization  of 
die  Swedish  administration  under  kinjj  (iustavus  Adolphus  and  with  the 
ri>e  of  Sweden  to  a  jjreat  jxiwer  throujjh  its  dominion  of  the  Baltic  with 
^Kickholm  as  commercial  center.  The  second  |X‘ri<Kl  of  rapid  development 
Itillowed  on  the  industrialization  of  Sweden  and  the  localization  in  the 
{  .ipital  of  a  variety  of  industries,  esix*cially  such  as  call  for  final  elaboration 
(if  the  tinxluct. 

In  iH(K)  .Stockholm  houst*d  2V2  Ixt  cent  of  the  inhabitants  of  the  country 
and  still  the  siime  proportion  in  1S50,  but  during  the  next  half  century  the 
figure  r6se  to  7T2  per  cent.  Population  and  housing  accomnuKlations  during 
this  later  pericnl  have  lx*conie  several  times  greater.  The  height  of  the 
houses  has  been  increased,  the  \  ard  spaces  have  decreased,  and  the  city  has 
( (»iitinuously|^expanded  outwards,  ('haracteristically  this  outward  spread  is 
110  longer  concentric  to  the  city  nucleus,  as  in  earlier  days,  but  is  far  more 
extensive  along  the  lines  of  communication.'^  The  outer  limit  of  the  city 
therefore  assumes  a  more  and  more  intricate  contour,  with  many  offshoots, 
.111(1  includes  a  number  of  secondary  centers  of  growth.  The  sparsely  occupied 
outer  part  of  the  residence  region  with  its  new  suburbs  and  villa  cities  now 
forms  eleven  sector-shaped  districts,  which  become  wider  but  less  populated 
the  farther  one  g(X's  from  the  center  of  the  city  (Fig.  i ).  .A  certain  sym¬ 
metrical  uniformity  has  arisen  as  a  consequence  of  the  straight  west-east 
f.iult  escarpment  of  the  .Siidra  heights  and  the  depression  from  Lake  Miila- 
ren  to  the  Baltic  (Fig.  i ). 


Till-:  .Si  nuRiiAX  Zonk 

fhe  steamboats  on  Lake  Malaren  (to  Essingeti)  serxe  a  rather  narrow  sec¬ 
tor  with  75<x)  inhabitants.^  Those  on  the  Baltic  (to  .Augustendal)  serve  a 
still  narrower  sector  with  20(K)  inhabitants  living  for  the  most  j)art  on  the 
southern  nx'ky  shore,  where  a  prosjxTous  industrx’  has  develo|x*d. 

Southward  from  the  fault  escarpment  open  three  wide  traffic  sectors, 
fowards  the  southwest,  trolley  lines  run  to  Tellusborg  and  Fridhem,  .serving 
.1  sector  with  I4,(KX)  inhabitants.  Towards  the  south,  another  line  leads  to 
I'liskede,  continued  by  stage  to  ( )rby-.-\Ivsj6.  These  places  with  their  envi¬ 
rons  also  can  be  included  with  the  southwestern  sector,  as  they  share  with  it 
"uburban  railroad  serv  ice  to  the  inner  city.  With  the  two  places  mentioned 
the  southern  sector  counts  I2,(xx)  inhabitants,  without  them  fxxx).  The 
Miutheastern  sector,  \acka  parish,  which  is  servixl  by  railroad,  has  Hexx)  in¬ 
habitants  and  comprises  the  most  hilly,  rocky,  and  forested  part  of  the  closer 
"Urroundings  of  Stockholm. 


(  f.  (Ik-  map  of  Paris,  KIk.  17  in  L.  (iallois*  arlick-  on  Paris  in  (Ik-  July  numlx-r  of  the  Geographiial  Keiifw. 
’  The  mimlK-r  of  inhabitants  in  the  outer  fx-lts  of  the  traffic  sectors  has  been  calculated  from  A.  Stnlerlund's 
I'lt  map  of  1010  as  Ix-inK,  within  the  inner  suburban  reftion,  more  detailed  than  the  writer's  map  of  loi*  (see  a 
('•production  in  Kis;.  3  of  “A  Mai>  of  the  Distribution  of  Population  in  Sweden:  .Methisl  of  1‘reparation  and 
<  "-neral  Residt*."  f.>o?r.  Ker.,  Vol.  13,  1032,  t>l>.  72 
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The  peninsulas  of  Siklra  DjurgArclen  and  Kungsholmen  were  separated 
hy  canal  from  the  northern  mainland  in  1834  and  1866  resj^ectively  and 
now,  together  with  parts  of  the  mainland,  form  traffic  sectors  served  hy 
trolley  lines  as  well  as  by  steamlM)ats.  The  districts  comprise  only  2(kk)  and 
4(XK)  inhabitants  resiH'ctively.  The  remaining  area  on  the  northern  main¬ 
land  is  dividt*d  into  three  wide  sectors  which  all  have  bays  or  sounds  as 
natural  traffic  divides.  The  northeastern  sector,  l)etween  the  Lilia  N’artan 
and  Stora  \’artan,  is  the  most  extensive  and  counts  12, (xx)  inhabitants;  the 
northern  sector,  Ix'tween  Stora  X’artan  and  Lake  Brunnsviken,  has  9(xk) 
inhabitants:  and  the  northwestern  sector  34,(xx)  inhabitants.  All  have  go<Hl 
suburban  railroad  service,  mainly  electrical. 

d'he  total  ix)pulation  of  the  outer  districts  is  io5,(XX),  considerably  less 
than  that  of  the  inner  residence  region,  which  counts  37o,(XX)  inhabitants 
(1917).  The  relative  difference  lx*tween  them,  however,  is  decreasing.  The 
annual  increase  f)f  i)opulation  in  (ireater  .Stcxkholm  is  nearly  2  per  cent.  In 
the  outer  Ixdt,  however,  the  rate  is  far  more  rapid;  for  in  the  business  region 
there  is  virtually  a  decrease.  The  limit  lx*tween  the  outer  and  the  inner  part 
of  the  residence  region  is  extraordinarily  sharp.  While,  as  a  rule,  the  density 
of  i)oi)ulation  of  a  metroiM»lis  is  greatest  in  the  innermost  lK*lt  of  the  residence 
zone  and  from  there,  together  with  the  height  and  density  of  the  houses, 
gradually  decreases  outwards,  the  density  in  Stcxkholm,  on  the  contrary, 
increases  outwards  towards  the  boundary  of  the  compact  region,  where  five- 
story  apartment  houses  (x'cupy  solid  bhx'ks.  The  transition  to  the  surround¬ 
ing,  uninhabited  districts  is  often  cpiite  abrupt — houses  on  one  side,  forestwl 
granite  hills  and  cultivated  clay  valleys  on  the  other.  Farther  out,  however, 
lie  garden  suburbs  which  normally  grow  thinner  and  smaller  the  farther 
outward. 

This  remarkable  discontinuity  in  the  concentric  density  belts  of  Stfxk- 
holm  reminds  one  of  KonigslxTg,  the  capital  of  Fast  Prussia,  where  similar 
discontinuity  has  been  cause<l  by  a  t(M>  long  maintained  zone  of  fortifications, 
the  city  Ixx'oming  t(H)  dense  within  this  ring,  while  building  outside  it  was 
long  rendertnl  difficult  or  jKohibitwl. 

.Since  the  time  of  Klas  Fleming  the  growth  of  St(K'kholm,  to  lx?  sure,  has 
been  checked  not  by  fortifications  but  by  an  almost  encompassing  ring  of 
other  obstacles,  chiefly  of  an  artificial  nature — parks  and  the  military  train¬ 
ing  ground  in  the  northern  section,  chiefly  natural  difficulties  in  the  southern 
section — water  areas  backed  by  stretches  of  forested  rocky  hills,  mainly 
l>elonging  to  parallel  fault  esc'arpments. 

Because  of  this  sharp  limit  Ix'tween  urban  and  rural  zones,  building  lots 
have  lH.*en  exjXMisive,  rents  high,  the  development  of  the  sparsely  occupied 
outer  zone  of  the  residence  district  retardcxl,  and  the  incorix>ration  of  this 
zone  late.  The  minor  city  of  Kbnigslx*rg  incorix)rated  its  outer  section  in 
hx)5:  Stockholm  Ix'gan  in  1912  with  the  southern  and  southwestern  sectors 
and  continiKHl  in  1915  with  the  western  sector  (Brommalandet),  The 
sectors  in  the  north  and  northeast,  outside  Ostermalm,  the  wealthy  north- 
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astern  part  of  the  interior  residence  region,  contain  more  well-to-do 
(immunities  which  try  to  escajx;  incorporation  by  organizing  themselves  as 
.eparate  cities  or  boroughs. 


The  Iwer  Residence  Zone 

Within  the  inner  residence  region  separate  sectors  cannot  l)e  traced  on 
account  of  the  uniformly  dense  manner  of  building;  but  traffic  streams  and 
trolley  lines  converge  as  distinctly  as  in  the  outer  region  towards  the  centerr— 
towards  the  city  in  the  geographical  sense.  The  numerous  trolley  lines  con- 
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the  Swedish  Touring  Club. 


verge  on  three  principal  points;  Tegelbacken  in  the  west,  Xorrmalmstorg  in 
the  east,  and  Slussen  in  the  south  indicating  the  position  of  the  three  prin¬ 
cipal  parts  of  the  city  district.  Between  the  three  pttints  lies  (  lustav  .\dolfs- 
torg,  the  organic  center  of  Stockholm.  To  each  of  the  three  chief  points 
corresjMuuls  a  secondary  meeting  ])oint  lying  farther  out  towards  the  limit 
of  the  city  district.  .At  the  beginning  of  the  i)resent  epoch  of  development  old 
St(H'kholm,  the  city  between  the  bridges,  was  the  center  of  busines.s  and 
administration.  The  fact  that  all  steamboat  lines  then  as  now  radiated  from 
the  old  city  meant  more  then  than  it  does  today.  The  great  development  of 
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the*  iU‘t  of  trolley  lines  ii  Figure  93, 

lower  Norrnialni,  which 
also  end  the  new  siilmrl) 

reiiion.  Street  traftic,  as  a  whole,  radiates  from  the 


removal  of  1  nisi  ness  ti 
of  SicK-kholm.  Then 
r  parts  of  the  residenn 
renter  of  the  city  district 
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I-  Ki.  — Map  of  the  central  iwrt  of  Stockltolm.  Comixrre  with  Figure  2,  which  is  on  a  slightly 
larger  -iaile. 


and  r.idiatin^  streets  are  therefore  tlie  chief  Ifusiness  streets.  The  map 
2)  >ho\vs  traffic  and  retail  streets  of  the  first,  second,  and  third  order  accord¬ 
ing"  tti  the  writer’s  estimation,  (  lassitication  has  been  based  on  both  the 
imoimt  of  pt.“destrian  traffic  and  the  {KTcenta^e  of  street  front  ^iven  to 
window  >pace  for  retail  business,  which  affords  a  st*nsitive  indication  of  the 
•inality  of  the  jwisition. 

rile  >]).ice  lH.*tween  four  traffic  streets  can  be  called  a  traffic  bUK'k  as  dis- 
dn;4:ui>hed  from  the  individual  city  s(|uares  which  alone  stand  out  on  ordi- 
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nary  maps.  The  traftic  block  is  crossed  by  quiet  non-tratific  streets  and  is 
occupie<i  by  retail  trade  only  along  the  edges.  In  the  middle  are  wholesale 
trade,  small  industries,  and  all  kinds  of  businesses  and  organizations  which 
recpiire  a  central  iK)sition  but  not  direct  contact  with  the  public  at  large  on 
the  traftic  streets. 

The  Central  Business  District 

The  limit  of  the  entire  central  business  district  (Fig.  2)  can  lie  determined 
either  by  the  development  of  the  shops  on  the  traftic  streets  or  statistically 
as,  for  instance,  by  the  jxircentage  of  rooms  used  for  other  purpose  than 


Fig.  4 — St(x;kliolm.  showinK  the  Quarter  of  the  city  occupied  by  government  and  other 
public  buildings. 

residence.  The  city  district  of  Stockholm  covers  about  double  the  average 
proiiortion,  partly  iK^cause  of  the  removal  of  the  center  to  lower  Xorrmalm, 
while  the  old  city  still  forms  part  of  the  district,  and  partly  because  of  the 
not  very  intensive  utilization  of  the  central  portion  about  the  esker  in  Norr- 
nialm.  The  iiKKlern  business  center  foniis  a  L -shaiied  zone  around  this  esker 
(within  X’asagatan,  Fredsgatan,  .-Xrsenalsgatan,  and  Birgerjarlsgatan).  The 
western  part  of  the  old  city  and  Sfidermalm  south  of  .Slussen  also  have  the 
lively  traftic  of  a  large  city,  although  mostly  as  a  thoroughfare  to  and  from 
S")dermalm.  Slussen  has  the  most  intense  circulation  in  the  city  liecause 
Stockholm,  like  many  large  .American  and  eastern  KurojK‘an  river  cities,  is 
here  a  one-bridge  city,  geographically  sjK*aking. 

-As  we  have  already  seen,  three  districts  can  lie  distinguished  in  the  city:  a 
western  and  an  eastern  part  on  each  side  of  the  esker  ridge  (Malmskillnads- 
gatan)  and  a  southern  part  (reaching  from  the  old  city  up  to  the  crossing  of 
Mornsgatan  and  (ibtgatan).  This  will  be  particularly  evident  from  a  closer 
examination  of  the  geographical  position  of  different  branches  of  business 
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riit*  map  shows  that  the  motion  picture  theaters  are  largest  and  most 
,  I’lierous  at  the  crossing  of  Kungsgatan  and  X’asagatan  and  on  Drottning- 
itan  and  Hamngatan  in  the  west;  along  Birgerjarlsgatan  in  the  east;  and 
.1  >ng  (iotgatan  in  the  southX  The  physicians,  who  fifty  years  ago  were 
ritlnr  concentrated  in  Fredsgatan  or  scattered  over  the  city,  now  principally 
li\e  alwnit  Birgerjarlsgatan  and  Sturegatan  since,  thanks  to  the  automobile, 
they  have  l)ecome  more  independent  of  the  distribution  of  the  population.  A 
iiuml)er  of  physicians  also  live  about  Kungsgatan,  Drottninggatan,  Horns- 
i;atan.  and  (iotgatan.  The  .same  three  groups  of  positions  are  seen  again,  for 
instance,  in  the  localization  of  the  furniture  business,  which  also  has  been 
made  the  subject  of  a  special  study.  Whereas  furniture  shops  cannot 
occupy  positions  on  the  traffic  streets,  because  of  the  bulky  character  of  the 
business,  but  are  situated  somewhat  on  the  side  streets,  the  offices  and 
apartments  of  the  physicians  face  the  main  streets  even  in  the  exjxmsive 
eastern  part. 

riie  jirovision  business  is  largely  distributed  among  three  centers:  Hdtor- 
get  in  the  west,  Osterniahnstorg  in  the  east,  and  Kornhamnstorg  in  the 
>outh.  Kach  one  consists  of  market,  sale  hall,  and  a  surrounding  zone  of 
retail  shops  of  different  kinds.  The  new  municipal  “C'entral”  market  lacks 
the  de|K“ndent  shops  and  is  in  fact  not  more  central  than  were  the  older 
markets,  as  it  lies  two-thirds  of  a  mile  from  the  center  of  the  city  to  the 
west.  But  the  provision  business  does  not  nt*ed  the  lx;st  central  position, 
being  ])roperly  located  in  the  transition  zone  between  the  business  center 
.111(1  the  residence  re*gion. 

Many  branches  of  business  do  not  show  the  like  localization  in  three 
centers  but  are  strictly  limited  to  a  particular  part  of  the  large  city  district, 
riiis  is  the  case  with  the  centers  of  long-distance  traffic.  The  center  of  mari¬ 
time  commerce  lies  on  the  east  side  of  .Stadsholmen,  with  a  recent  extension 
(tn  the  southern  mainland.  Of  the  three  natural  harbor  basins  the  position 
<»f  the  central  one,  for  Lake  Malaren  as  well  as  for  the  Baltic,  is  shown  o.t 
the  maj)  by  the  line  of  customhouses  and  cjuays  fFig.  2)^  I.ong-distance 
traffic  by  land  is  drawn  to  the  C  entral  Passenger  .Station,  .\orthern  Freight 
.Station,  Railroad  (  ustoms  .Station,  and  the  C'entral  Post  Office,  all  of  which 
lie  on  X’asagatan  on  the  western  edge  of  the  city  district.  Here  also  the  hotel 
<md  newspaper  centers  are  situated.  The  C'entral  .Station  of  the  national 
r.iilroads,  however,  lies  not  half  a  mile  from  (iustav  .Adolfstorg.  In  this 
res|Kct  Stockholm  is  comparable  with  the  large  cities  of  the  .Anglo-.Saxon 
countries,  where  competition  between  railroad  companies  has  greatly 
reduced  the  distance  between  the  stations  and  business  centers. 

The  BANKiNti  Center 

( lUstav  .\dolfstorg  is  the  center  of  .Stockholm,  where  the  banking  center 
-md  civil  service  department  meet.  The  go\  ernment  offices  and  the  historical 


•  Ttic  map  is  ba.s«‘d  on  a  comi>cndiiim  after  a  detailed,  ttrade.l  dot  map  of  1016. 
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huilclings,  comprising  the  center  of  the  political  administration,  are  situated 
in  the  northern  part  of  the  central  islands  and  in  the  adjacent  part  of  N’orr- 
malm.  The  central  offices  of  the  banks  and  the  other  large  offices,  forming 
the  center  of  financial  administration,  take  the  most  central  position  on 
and  about  Freds- Arsenalsga tan,  where  they  have  almost  crowded  out  the 
stores.  The  stock  exchange  is  still  situated  in  the  old  city,  though  its  removal 
to  near  Fredsgatan  has  l)een  under  consideration.  On  Drottninggatan. 
which  has  the  greatest  iK‘destrian  traffic,  the  stores  have  had  the  lK*st  of  it, 
the  banks  situated  there  having  only  a  narrow  front  on  this  street. 

Two  different  grades  of  areal  intensity  can  Ik*  distinguished  within  the 
region  of  the  commercial  city;  a  higher  for  the  bank  center,  and  a  lower  for 
the  rest  of  the  city  district.  The  difference  lietween  the  residence  region 
within  and  outside  the  former  tollgates,  however,  is  still  greater.  C'onsidered 
from  such  a  jioint  of  view  Stockholm  may  lie  divided  into  four  concentric 
zones:  the  banking  center,  the  remaining  city  district,  the  densely  built  resi¬ 
dence  zone,  and  the  sparsely  built  suburban  belt,  all  of  which  present  their 
own  geographical  characters. 


PHYSIOGRAPHIC  REGIONS  OF  THE  NETHERLANDS 


By  P.  Tesch 

Geological  Survey  of  the  Netherlands 

The  prime  physiojjraphic  interest  of  the  Xetherlamls  lies  in  its  situation 
t.n  “the  shifting  edge  of  Kurope.”  The  surface  of  the  country-  covers  some 
i’,7(K)  square  miles  (.^3,(hk)  square  kilometers),  exclusive  of  the  “tidal 
kinds,”  wadden,  extending  along  the  northeni  shores  which  are  still  subject 
to  invasion  by  the  sea  at  each  H(kk1.  Nearly  three-fifths  of  this  area  is 
constituted  by  land  formed  only  during  the  human  ^xtukI  and  made  habit- 
al)le  only  through  man’s  interference.  This  is  the  “lowlands’^  of  a  country 
that  lies  almost  entirely  Ixdow  the  i(X)-meter  contour  line. 

The  Lowlands 

The  lowlands  is  a  flat  alluvial  ])lain  separated  from  the  sea  by  chains  ot 
>and  dunes  hx'ally  attaining  heights  of  6o  meters  alxive  sea  level  and 
broken  liy  wide  estuaries  and  tidal  channels.  It  evidently  re]iresents  an 
ancient  lagixm  closed  by  a  siind  barrier  and  filled  liy  river  sediments  in 
co-o])eration  with  tidal  action.  Layers  of  |x*at  alternating  with  the  silt 
layers  indicate  littoral  conditions  of  formation  during  a  time  of  relative 
depression  of  the  land  (fully  20  meters  since  the  termination  of  the  Pleisto¬ 
cene).  The  greater  ]>art  of  the  surface  is  lx*low  the  level  of  the  sea,  in  places 
a^  much  as  five  to  six  meters  Ix'low,  and  drainage  is  entirely  artificial. 

I  >rained  and  intensi\ely  culti\ate<l.  these  former  swanqis  and  lakes  are  the 
well-known  Dutch  “polderland.” 

The  earlier  inhabitants,  in  the  days  of  C'aesiir’s  invasion,  built  low  hills, 
terpen  or  U'ierden,  on  the  marshes  ex]X)sed  to  inundation.  The  hills,  which 
were  first  raisetl  above  the  level  of  high  tide,  gradually  grew  in  height  by 
the  accumulation  of  the  debris  of  stutlement  and  came  to  offer  conqiarativelv 
safe  refuges  for  men  and  cattle  in  days  of  storm  HimkI.  Alxnit  kkh)  A.  1). 
die  first  dikes  were  Imilt,  since  when  they  have  lx‘en  constantly  improved. 
I  he  artificial  hills  were  no  longer  needed  by  the  inhabitants,  though  most 
ol  the  older  settlements  (now  small  towns  and  villages)  in  the  lowlands  of 
I  riesland  and  (ironingen  still  occiqiy  each  a  separate  terp.  On  the  other 
liaiid,  many  terpen  are  now  Ix-iiig  dug  iqi  for  use  of  the  black  fertile  earth 
•IS  fertilizer;  and  these  have  yielded  many  valuable  documents  (im])lenients. 
pottery,  etc.)  on  the  early  history  of  the  Netherlands  and  its  inhaliitants. 

Dkainai.e  of  the  Lowlands 

I  he  first  dikes  were  of  a  very  primitive  ty|x*  and  had  for  their  sole  purpose 
exclusion  of  the  inundation  waters  of  rivers  and  sea.  In  the  fourteenth 
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century  the  familiar  windmill  was  first  use<l  for  removinjj  the  sutX.‘rfiuous 
inner  waters,  and  the  highly  <listinctive  character  of  the  Dutch  ]X)lderlaiul 
dates  from  this  time.  The  mills  lift  the  water  via  several  sorts  of  ditches 


and  channels  to  a  level  from  which  it  can  lx*  disc'hargt*d  into  the  rivers  or 
the  sea.  hor  this  pur|X)se  the  whole  region  of  the  lowlands  is  covered  by  .i 
complex  system  of  drainage,  consisting  of  ditches,  dikes,  mills,  and  sluices. 
In  this  way  it  has  lx*come  |X)ssible  to  control  completely  the  inner  water 
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\t*l  and  to  transform  lakes  and  swamps  into  cultivable  land.  In  the 
ixteenth  and  seventeenth  centuries  many  lakes  and  p(K)ls  in  the  provinces 
of  North  and  South  Holland  were  drainerl.  Since  the  introduction  of  large 
'team  pumps,  and  later  electric  ]Himps,  the  droogmaking  (making  dry)  has 
progressed  further  and  more  rapidly;  for  instance  the  “Haarlemmermeer" 
lake  of  Haarlem),  measuring  180  square  kilometers,  was  drained  in  1848- 
1852. 

I’p  to  the  present,  the  greatest  and  most  dangerous  of  all  the  Dutch  lakes 
and  bays  has  not  yet  been  brought 
under  man’s  control.  The  Zuider- 
/tf.  in  Roman  times  a  fresh-water 
basin  (“Flevo  lacus”)  in  the  middle 
of  the  peat  land,  communicating 
with  the  sea  by  one  or  more  delta 
branches  of  the  Rhine,  greatly  in¬ 
creased  in  size,  Im'oming  a  real 
bay  (“.\lmare”)  alx)ut  i^tx).  The 
widened  and  submerged  river 
\  alleys  gave  the  tidal  waves  easy 
access  to  the  interior  of  the  bay. 

.A  numlxT  of  years  ago  plans  were 
drawn  up  for  control  of  the  area. 

I'he  inner  sea  will  be  dammc*d  by 
a  strong  dike  running  from  Wier- 
ingen  to  the  coast  of  Friesland  and 
converted  into  four  polders  with  a 
\ast  fresh-water  lake  Ixtween.  In 
iqi8  this  inqiortant  project  had 
received  goveniment  sanction,  and  works  have  already  Ixen  startecl  l)y 
which  al'M)Ut  8tK)  square  miles  (2I(K)  square  kilometers)  of  cultivable  land 
will  lx  ad<led  to  Dutch  territory. 

rite  complicated  system  of  drainage  in  the  polderland  has  given  rise  to  1 
numlxT  of  more  or  less  indejxmdent  councils  and  committees,  constituted 
by  ]x*rsons  who  are  directly  interested  in  the  watching  of  the  water  level 
and  the  upkeep  of  the  flikes.  The  divergent  interests  of  landowners  in 
neighlx)ring  |X)lders  have  always  given  rise  to  many  difficulties  and  much 
litigation.  In  a  country  like  the  Netherlands  the  question  of  “ruling  the 
waters”  must  always  lx*  of  extreme  practical  importance  and  exigent  of 
continuous  survey. 

W  hile  the  lowlands  is  an  essentially  flat  plain  it  nevertheless  shows  certain 
striking  differences  in  altitude.  The  lowest  parts  are  the  lx)ttoms  of  the 
ancient  lakes,  the  droogmakerijen,  where  the  peat  layer  has  been  wholly  or 
partially  destroyed  by  the  waves  or  has  been  removed  by  man  for  fuel. 
The  surface  is  four  to  six  meters  lx*low  the  sea  level  and  here  the  older 
estuarine  clay  outcrops.  These  former  lakes  are  surrounded  and  inter- 


Ku;.  2 — Slci'tch  map  sliowiriK  the  project  for  dam- 
niiriK  the  Zuiderzee  and  transforminK  it  into  four  new 
polders  and  a  fresh-water  lake. 
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l>y  areas  where  the  jK*al  Ixxl  is  still  preserved  and  where  the  surfai  e 
of  the  jiround  is  now  one  or  two  meters  1k*1ow  sea  level  in  consequence 
of  the  continuinji  chanjje  of  level  and  the  inevitable  sinking  of  the  dried 
soil.  In  the  peat  stems  of  trees  are  rather  al)undant,  and  their  stumps  are 
often  tound  in  a  Nertical  |X)sition  still  nxjted  in  the  underlying  fl(K)r  of 
firm  clay,  the  whole  phenomenon  showing  again  the  recent  change  of  level. 
On  the  other  hand,  in  those  ])arts  which  were  formerly  exjxtsed  to  the 
invasion  of  sea  water  after  the  growth  of  the  jxat  the  latter  is  more  or  less 
destroyed  and  overlain  In’  a  newer  estuarine  clay,  the  altitude  of  which 
is  the  nearer  the  sea  level  of  tcxlay  the  later  the  marshes  have  been  em- 
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Fi(..  .V  -tifiuTalin-d  section  across  the  {xiUlerlaml. 

fFi'-  4 — Mlustratinu  differeni-es  of  level  in  the  lowlands.  Bank  of  former  lake  (drixiKinakerijen)  with  sur- 
roundiiiK  channel  and  neighltorinK  imlder.  Province  of  South  tlolland. 


banked.  Hence,  as  a  rule,  the  older  marshes  in  Friesland,  Cironingen, 
;md  Zeeland  dest'end  to  a  lower  level  than  the  newer  ones. 

The  Coast  with  Chains  of  Sand  Dunes 

Fxistence  of  the  former  lagcxm  now  convertetl  into  the  lowlands  suggests 
a  sand  barrier  closing  it  from  the  open  sea.  After  the  disap}H*arance  of  the 
isthmus  between  Dover  and  Calais  some  forty  to  ninety  centuries  ago,  a*^ 
we  lielieve,  the  tithd  currents  of  the  Knglish  C'hannel  circulated  in  the 
southern  part  of  the  North  Sea,  transjxfrting  large  quantities  of  sands 
derived  from  the  Fnglish  and  French  shores  and  accumulated  in  the  most 
easterly  parts  of  the  Channel.  The  direction  of  the  tidal  currents  changes 
twice  a  day,  but  the  movement  of  the  water  from  west  to  east  (current  at 
high  tide)  is  stronger  than  the  returning  current.  The  greater  strength  of 
the  high-tide  current  is  explained  by  the  fact  that  it  is  reinforced  by  a 
liranch  of  the  (iulf  Stream,  by  the  prevailing  west  winds,  and  by  the 
configuration  of  the  Channel. 

From  this  coincidence  of  circumstances  resulted  the  growth  of  a  sand 
liarrier,  starting  from  the  spot  to  the  west  of  C  alais  where  the  cliff  (French 
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ENCLOSED  PLAINS 
BtTWEEN  THE  DUNES 


In  the  formation  of  the  dune  chains  successive  stages  are  to  be  distin- 
eiii>hed.  At  the  Ixiginning  a  series  of  submarine  sandbanks  extending  from 
(  alais  to  Texel  supposedly  grew  together  in  course  of  time,  leaving  openings 
where  the  river  waters  flowed  out  to  sea.  On  these  banks,  consisting  of 


Kk,.  s — Sections  across  the  coast  chains  of  dunes;  the  upner  section  to  the  nortli  of  Haarlem,  the  lower 
'irtion  Is-tween  Haarlem  and  I>eiden.  The  vertical  scale  is  2S  times  the  horizontal  scale. 


suids  mingled  with  many  shells  and  fragments  of  shells,  the  first  chains  of 
Sind  dunes  were  blown  up  by  the  winds  during  low  tide,  bordered  and 
fringc*d  by  an  extensive  lieach  on  their  northwestern  side.  It  seems  quite 
clear  that  this  formation  of  dune  chains  must  have  been  in  process  for  a 
considerable  time,  the  shore  l)eing  advanced  farther  and  farther  seaward, 
.ind  newer  chains  being  formed  at  some  distance  from  the  older  ones.  In 
this  way  came  into  being  a  landscafK*  of  dune  chains  crossing  and  joining 
each  other  so  as  to  enclose  level  stretches  (parts  of  the  fonner  beach) 
U-tween.  This  may  be  called  the  “old  dune  formation,”  and  it  dates  back  to 
times  prior  to  ^(X)  A.  I).  Its  comparatively  great  age  is  proved  by  the  fact 
that  the  upiK*r  parts  of  the  sands  have  been  depleted  of  lime  by  weathering, 
while  lime  is  still  present  in  the  lower  parts  in  the  form  of  abundant  small 
and  worn  fragments  of  the  common  shells.  The  basal  lied  of  the  wind¬ 
blown  sand  is  a  layer  with  accumulations  of  whole  valves  of  the  same 
shells,  the  former  beach  on  which  the  dunes  originated.  This  base  is  now 
found  at  a  depth  of  three  or  four  meters  lx?low  the  level  of  mean  tide  in 
the  most  easterly  or  oldest  parts  of  the  dune  region  and  approaches  gradu¬ 
ally  to  the  present  level  when  we  draw  nearer  to  the  present  shore.  This 
phenomenon  shows  again  the  continucKl  rise  of  the  sea  level  even  in  the  last 
fifteen  centuries. 


<j/5c)  ends,  Ix'cause  the  outcrop  of  Cretaceous  strata  turns  southeastward, 
roin  this  sixit  (Ca^x?  Blanc-Xez)  the  barrier  extended  farther  and  farther 
11  it  joined  on  to  the  solid  glacial  hills  of  the  region  of  Wieringen  and  Texel 
V,  hich  marked  the  other  side  of  the  wide  and  shallow  bay. 


St.ages  of  Dune  Form.vtion 
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A  new  stage  of  dune  fomiation  commenced  about  the  beginning  of  the 
fourth  centuiA’.  The  date  is  determined  by  archeological  evidence  supported 
by  the  brief  testimony  to  be  found  in  the  works  of  Roman  writers.  The 
circulation  of  the  tidal  currents  dej^ends  upon  the  configuration  and  the 
depth  of  the  Strait  of  Dover.  As  this  feature  undergoes  slow  and  continuous 
alteration,  so  must  also  the  direction  of  the  sea  currents  and  the  configura¬ 
tion  of  the  coast  whose  shores  they  wash.  In  some  parts  of  the  coast  the 
old  dune  fonnation  has  been  almost  totally  destroyed,  the  shore  line  retreat¬ 
ing  and  a  new  dune  formation  being  fomied,  resting  on  the  new  estuarine 
clay  ({X)lderclay)  and  the  underlying  |K*at  lieds  of  the  lag(K)n.  Such  is  the 
case  in  Belgium  east  of  Nieuw]XK)rt  and  in  the  adjoining  parts  of  the  Dutch 
coast.  Farther  to  the  north  conditions  do  not  exhibit  a  like  change;  seaward 
growth  of  the  shore  was  continued,  and  recent  dune  chains  border  the  old 
ones  on  their  western  side.  This  is  the  situation  in  the  greater  part  of  the 
provinces  of  North  and  South  Holland.  The  recent  dune  sands  have 
moreoxer  been  carried  to  the  interior  by  the  winds  and  locally  overlie 
adjoining  parts  of  the  old  dune  formation  with  its  enclosed  plains;  (Kcasion- 
ally  they  may  even  have  i)enetrated  so  far  into  the  interior  that  parts  of 
the  lag(M)n  have  been  overwhelmed  by  the  fresh  dune  sands. 


The  Delta  Land  or  “Highlands” 

In  contrast  to  the  lowlands  and  the  coast  is  the  older  and  higher  delta 
land  of  the  south  and  east.  This  higher  land  is  built  up  of  deposits  of 
Pleistocene  age.  It  comprises  the  remainder  of  the  country’  with  the  excep¬ 
tion  of  the  plateau  of  southern  Limburg.  .Although  described  as  “highland” 
the  surface  nowhere  reaches  kk)  meters  except  in  certain  mounds  of  the 
glacial  ridges  in  the  province  of  (lelderland,  as  Imbosch  (no  meters)  and 
Hettenheuvel  (105  meters).  The  non-glaciated  south  of  the  delta  land, 
which  includes  the  middle  and  northern  parts  of  Limburg  and  the  greater 
part  of  North  Brabant,  is  to  l)e  distinguished  from  the  glaciated  north, 
and  the  wide  valleys  of  the  great  modern  rivers  may  be  taken  as  a 
third  subdivision. 


Tuk  NoN-(ii..u  iatki)  Dki.ta  La.M) 

.A  line  Nymegen-\Vageningen-rtrecht-\’ogelen/.ang  marks  the  southern 
limit  of  the  ice  sheet.  South  of  this  line  the  terrain  is  composed  exclusively 
of  fluviatile  deix)sits  of  southern  origin.  The  lower  deposits  are  coarse 
gritty  siinds  with  |H‘bbles  and  boulders  representing  the  principal  or  highest 
terrace  of  the  Rhine-Maas  system.  They  appear  on  the  surface  only  on 
isolated  blocks;  for,  owing  to  differential  movements,  this  principal  terrace 
has  been  depressed  over  large  areas  and  covered  by  the  newer  deposits  of 
the  same  rivers,  sands  without  pebbles  and  with  occasional  layers  of  loam 
and  clay.  Except  on  the  elevated  blocks  the  thickness  of  the  Pleistocene 
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riuviatile  sequence  is  e\er>  where  more  than  20  meters  and  in  many  cases 
surpasses  100  meters. 

The  surface  shows  an  altitude  slowly  decreasing  to  the  north  and  west 
and  finally  disai)i)earing  beneath  the  recent  dei^osits  of  the  lowlands. 
Pile  landscape  is  a  rather  monotonous  plain,  broken  in  detail  by  areas 
where  the  siinds  have  been  blown  u{)  by  the  wind  and  also  by  a  network 
of  valleys  of  small  rivers  and  insignificant  brooks. 

The  (iLACi.xTEi)  Delta  L.xm) 

To  the  north  of  the  l)efore-mentioned  land  the  Rhine-Maas  delta  has  l)een 
overridden  by  the  Standinavian  ice  sheet  which  on  its  retreat  left  the 
typical  morainal  landscape  that  is  met  with  in  the  provinces  of  ITrecht, 

( lelderland,  Oveiy  ssel,  Drenthe,  (ironingen,  and  Friesland.  Fluviatile  mate¬ 
rials  of  southern  origin  have  l)een  superficially  mixed  with  glacial  materials 
of  northern  origin  (derived  from  the  rocks  in  the  Baltic  area  and  Fenno- 
scandia)  and  contortcxl  by  the  pressure  of  the  advancing  glacier  front.  In 
the  northern  provinces  the  ground  moraine  is  a  true  boulder  clay  in  which 
Ixmlders  of  northern  origin  dominate;  farther  southward  it  loses  more  and 
more  its  northern  character  by  the  increasing  proportion  of  constituents 
derive<l  from  the  fitx^r  of  fluviatile  de|K)sits  of  southern  origin  upon  which 
it  rests.  In  contact  with  Tertiary  and  Mesozoic  strata,  as  is  the  case  in 
the  eastern  parts  of  (herysscl  and  (lelderland,  fragments  of  these  rocks  are 
also  included. 

Subsequent  denudation  has  worn  away  the  ground  moraine  in  many 
places.  Its  normal  thickness  amounts  to  one  to  five  meters,  but  locally 
the  thickness  is  much  greater  (up  to  16  meters).  In  some  cases  two  or 
three  layers  of  boulder  clay  occur  separated  by  fluvio-glacial  sands  and 
gravels  which  probably'  indicate  a  slight  oscillation  of  the  glacier  front. 

Tangential  compression  of  the  ice  sheet  has  produced  several  ridges  of 
hills  looking  much  like  true  terminal  moraines.  In  the  core  of  those  hills, 
however,  fluviatile  materials  of  southern  origin  are  found  in  disturbed  and 
contorted  condition,  the  lower  parts  of  the  slopes  being  locally  covered  by 
boulder  clay  or  by  an  accumulation  of  northern  boulders  and  for  the  rest 
by’  fluvio-glacial  deiM)sits.  These  latter  under  the  form  of  extensive  sand 
deposits  are  found  widely’  distributed  all  over  this  part  of  the  country, 
filling  up  the  hollows  In'tween  the  hills.  The  five  main  ridges  of  glacial 
hills  are  marktxl  by'  the  hx'alities:  (1)  from  b2mmen  to  Groningen;  (2)  from 
Fnschtxle  to  Ootmarsum;  (3)  from  Lochem  to  Havelte;  (4)  from  Arnhem 
to  Hattem;  (5)  from  Rhenen  to  Bussum. 

To  the  west  of  the  fifth  ridge  the  glacial  dep<)sits  sink  IkAow’  the  present 
sea  level  and  are  concealed  by’  newer  formations.  In  the  province  of  North 
Holland  glacial  material  has  Ixien  proved  in  many'  borings  southward  to 
the  latitude  of  \’ogelenzang.  On  the  islands  of  Texel  and  Wieringen  it  still 
occurs  alx»ve  sea  level. 


N  3 


Fk,s.  8-10 — In  the  (tlaciated  delta  land  of  the  Netherlands.  Kiiture  8  shows  uround  moraine  covered  with 
Is'ds  of  tluvioKlaciat  Kravelly  sands  Ix-tween  Hilversum  and  Bussuni  (North  Holland).  Figure  o  shows  pre- 
idacial  sands  and  clays  contorted  by  glacial  cf)mpression  in  railway  cutting  near  N'ijverdal  (C)ver>ssel). 
Figure  to  shows  ground  moraine  with  abundance  of  Scandinavian- Baltic  boulders  b»-tween  Hilversum  and 
Bussum. 
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X’alleys  of  the  Delta  Land 

Since  the  l)eginning  of  the  present  period  the  rivers  have  l>een  excavating 
their  beds  anew  in  the  soft  Pleistocene  sands,  the  level  of  which  has  l)een 
raised  by  the  river  deix)sits.  In  this  way  both  glaciated  and  non-glaciated 
delta  lands  are  now  divided  into  sections  separated  by  wide  strips  of  river 
clay.  These  clay  lands  are  intensely  cultivated  and  are  protected  from 
inundation  by  big  dikes.  The  diminished  volume  of  water  in  the  rivers 
after  the  termination  of  the  Pleistocene  period  caust‘d  the  disappearance 
of  most  of  the  ancient  river  branches  and  the  creation  of  a  less  complicated 
delta  network.  The  Scheldt  shifted  its  lied  farther  westward;  on  the 
contrarv',  the  Maas  abandoned  its  western  branches  in  North  Brabant  and 
withdrew  to  one  of  its  eastern  branches.  The  Rhine  withdrew  from  the 
so-called  “Geldersche  vallei,”  the  valley  between  the  glacial  ridges  numl)ered 
4  and  5.  Thereafter  de|X)sition  of  the  newest  fluviatile  clay  commenced, 
for  in  all  these  postglacial  l)eds  true  ri\er  clay  is  absent.  In  some  of  these 
erosion  channels  originated  small  rivers  and  bnH)ks  which  gave  rise  to 
the  formation  of  thin  beds  of  sandy  clay  along  their  banks.  In  others  a 
state  of  insufficient  drainage  favored  the  formation  of  moss  peats.  The 
moss  jx?ats  in  western  North  Brabant  (Kcupy  former  beds  of  the  Scheldt, 
those  in  eastern  North  Brabant  beds  of  the  Maas  (Peel  region),  and  those 
in  ()ver\'ssel  and  Drenthe  the  ancient  channels  of  mighty  fluvio-glacial 
streams  now  used  by  the  rivers  \’echt  and  Hunze. 

The  Plateau  of  Southern  Limburg 

This  subdivision  tx'cupies  a  rather  isolated  ]X)sition  with  respect  to  the 
rest  of  Dutch  territory'  with  the  compact  mass  of  which  it  is  united  by  a 
narrow'  strip.  Where  the  rest  of  the  country’  is  a  combined  Rhine-Maas 
delta,  southern  Limburg  belongs  exclusively  to  the  Maas  basin.  This  is 
shown  on  the  map,  Figure  i.  The  Maas  delta  is  seen  to  begin  at  Liege; 
the  Rhine  delta,  which  begins  at  Bonn,  crosses  the  Dutch  frontier  in  the 
neigh borhcKxI  of  Roermond,  that  is  north  of  southern  Limburg. 

On  a  floor  of  L^pjier  Cretaceous  and  Tertiary  strata  a  sheet  of  gravel  has 
lx*en  deposited  which  now  occupies  the  position  of  a  comparatively  high 
plateau,  the  ])rincipal  terrace  of  the  Maas.  The  Maas  and  its  tributaries 
now  flow  here  in  entrenched  valleys  which  locally  enclose  remains  of  an 
intermediate  terrace  and  still  lower  the  plain  of  the  newest  terrace  with 
the  recent  river  bed.  In  the  valley  slopes  rocks  of  the  older  formations 
IxTome  visible;  but,  as  the  whole  district  except  the  lowest  terrace  and 
some  small  areas  near  the  frontiers  is  covered  by  a  rather  thick  layer  of 
loess,  the  outcrops  are  in  most  cases  more  or  less  concealed. 

The  highest  elevations  of  the  Netherlands  are  to  lx  found  in  southern 
Limburg  where  a  good  deal  of  the  surface  is  enclosed  within  the  loo-meter 
contour.  The  most  elevated  spot  is  the  one  where,  before  the  war,  the 
frontiers  of  four  countries  met:  the  Netherlands,  Belgium,  Prussia,  and 
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tl  neutral  territory  of  Moresnet  (now  l)elonging  to  Belgium);  this  place 
i>  iierefore  called  “Four  C'ouiitries  \’icw”  (322  meters). 

In  its  deep  sinuous  valleys  with  wotnled  slopes  and  not  infrequently 
n  ky  walls  and  swift-flowing  streams,  its  loess-covered  interfluves  so 
excellently  adapte<l  to  grain  cultivation,  southern  Limburg  presents  an 
entirely  different  landscaix?  from  the  rest  of  the  countr\’.  Geologically  and 
j)hysiographically  it  pertains  to  the  plateau  bordering  the  northern  Ardennes. 
So,  t(K),  is  it  in  the  matter  of  economic  resources  and  potential  economic 
development.  The  surface  outcrops  of  coal  at  Kerkrade  have  long  l)een 
worked  on  a  small  scale.  Recently,  following  an  extensive  series  of  explora¬ 
tions  by  which  the  geological  structure  has  l)ecome  known,  exploitation 
of  the  coal  field  of  southern  Limburg  has  begun  on  a  large  scale.  The  LpjK*r 
Carboniferous  formation,  upon  which  the  posterior  fonnations  lie  uncon- 
formably,  has  been  folded  in  Penno-Carboniferous  times  (Hercynian  or 
X'ariscan-.Annorican  folding).  A  system  of  major  faults,  running  about 
snitheast-northwest,  divides  the  whole  district  into  blocks  in  which  the 
depth  of  the  C'arboniferous  varies  from  60  to  fxx)  meters  anti  still  more. 
The  numerous  faults  have  greatly  affected  even  the  most  recent  fonnations 
and  are  revealed  in  the  configuration  of  the  surface.  In  spite  of  such  dis¬ 
turbances,  however,  the  general  character  of  a  plateau  with  deep  valleys 
is  fairly  well  conserved  downstream  as  far  as  Sittard. 

At  present  coal  is  worked  in  nine  mines,  three  of  which  are  owned  by  the 
(iovernment  and  six  by  private  companies.  The  annual  output  of  this 
field  has  now'  (1921)  reached  4,(K)0,0(K)  metric  tons,  pnxluction  having 
rapidly  increased  during  the  (ireat  War.  Calculation  of  the  available  coal 
resources  has  given  a  figure  of  about  3(KK)  million  tons.  Lignite,  chalk, 
clays,  and  glass  sands  are  other  minerals  which  are,  or  have  lH.*en,  worked 
in  southern  Limburg. 


THE  RAINBOW  BRIDGE,  UTAH  * 


Hy  H.  I).  Miskk,  K.  \V.  Trimhlk,  and  Sidney  I’ak.i-: 

V.  S.  (itH)l()gical  Survey 

I'Ik*  Rainbow  Bridge,  a  jirareful  natural  arch  of  sandstone  high  enough  to 
span  the  dome  of  the  C'apitol  at  Washington.  suri)asses  in  size  and  symmetry 
any  other  known  natural  bridge.  It  is  in  the  former  Piute  Indian  Reserva¬ 
tion,  in  -San  Juan  ('ounty,  southern  Ttah,  more  than  150  miles  from  a 
railroad,  and  can  Ik*  reached  only  by  traversing  in  boat  the  long  canyons  of 
the  swift  C'olorado  and  San  Juan  Rivers  or  by  traveling  with  pack  train 
the  few  and  little-ust*d  trails. 

The  .Surroi  ndi.m;  C'oi  niry 

rile  arid  country  adjacent  to  the  bridge  is  a  part  of  the  broad  C'olorado 
Plateau,  yet  it  is  so  dissected  by  the  streams  as  to  be  nearly  inaccessible, 
and  practically  none  of  its  surface  is  level.  The  intercanyon  areas  are  char¬ 
acterized  by  numberless  remnants  of  erosion  large,  clost*ly  sjiaced  mounds, 
domes,  and  “mostpies”  of  bare  sandstone — which  rise  as  much  as  hkk)  feet 
above  the  canyon  fliKirs,  or  45(K)  to  50(K)  feet  above  sc‘a  level.*  .\bove  this 
expanse  of  rugged  canyons  and  domes,  four  miles  southeast  of  the  bridge, 
towers  the  solitary’  peak  of  Navajo  Mountain  to  an  altitude  of  10,416  feet; 
and  on  the  western  side  of  C'olorado  River  the  east  end  of  the  broad  and 
steep-faci*d  Kaiparowits  Plateau  reaches  an  altitude  of  7500  feet. 

In  the  canyons  a  variety  of  shrubs  and  scanty  patches  of  grass  tlourish 
among  the  yellow  sand  dunes;  but  on  the  higher  parts  of  the  country  the 
soil  is  swept  away  by  wind  and  rain  as  fast  as  it  is  fonned,  and  only  small 
clumps  of  grass  and  sage  brush  are  able  to  maintain  a  foothold.  The  butt, 
tan,  and  red  colors  of  the  almost  unbroken  expanse  of  bare  rock  contrast 
sharply  with  the  dark  green  of  the  dense  coniferous  forests  on  Navajo 
M  ountain. 

The  Briih.e  C  anyon 

riie  Rainbow  Bridge  may  be  seen  from  the  lofty  summit  of  Navajo 
Mountain,  from  which  it  ap])ears  as  a  tiny  arch;  in  spite  of  its  large  size 
it  is  not  cons])icuous  in  a  landscape  \iew  across  the  country,  for  it  is  well 
hidden  in  the  bottom  of  a  canyon  500  to  hmk)  feet  deep.  The  canyon  is 
so  cr(H)ked  and  so  narrow  the  precipitous  walls  in  i)laces  being  less  than 
HH)  feet  ajxirt  that  some  of  its  stretches  are  lighted  by  sunshine  during 

♦  Cublislu'd  by  |M-rniission  of  tho  .\ctinK  Din*clor  til  tlii-  L'.  S.  Gt'oloKk'al  Survey.  The  autlior!)  are  in¬ 
debted  to  the  followinii  tx*rsons  for  assistance:  J.  H.  Renshawe,  M.  R.  Campbi-Il.  B.  11.  Ivttne.  C.  A.  Wcclterl^ 
and  K.  C.  La  Rue  of  the  I'.  S.  t><‘oIoKical  Survey  and  W.  B.  DouKlass  of  the  L'.  S.  (ieneral  I..and  Office. 

'  Cf.  the  article  by  H.  F).  (ircRory;  The  Navajo  Country.  Hull.  Amrr.  (ieogr.  Soc.,  Vol.  47.  1015.  pp.  561 
5  77  and  b52-t>7J. 
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Illy  a  small  part  of  the  day.  Near  the  bridge  the  walls  are  several  hundred 
•et  apart,  yet  the  traveler  who  is  approaching  the  bridge  along  the  canyon 
liHir  is  unable  to  see  it  until  he  reaches  a  point  less  than  half  a  mile  away. 
When  the  bridge  finally  bursts  into  view  its  great  height  is  dwarfed  by  the 
^till  greater  height  of  the  vertical  canyon  walls,  and  its  massive  proportions 
('.mnot  l)e  fully  realized  until  the  visitor  passes  under  the  bridge  and  gazes 
.it  it  from  below. 

The  Briikie 

I'he  arch  of  the  bridge  projects  in  a  northeastward  direction  from  a 
large  bare  dome  of  sandstone  on  the  southwestern  side  of  the  canyon  and 
>pans  a  narrow  inner  canyon  which  has  been  cut  by  Bridge  ('reek  in  the 


Ku..  1 — A  (lownstroam  view  of  the  canyon  of  the  Colorado  at  the  mouth  of  Aztec  Creek.  .Aztec  Creek  enters 
the  Colorado  from  the  left  joo  j'ards  beyond  the  men  in  the  left  foreground  (compare  the  map,  Fig.  2).  (Photo¬ 
graph  by  K.  ('.  l.;i  Rue.) 


oltler  and  broader  canyon  door.  It  attains  a  height  of  309  feet  above  the 
(Ttvk  and  235  feet  al)ove  the  top  of  the  inner  canyon  and  has  a  span  of 
27H  feet.*  The  thickness  and  width  of  the  arch  at  its  highest  point  are 
42  and  33  fc*et,  resjK'ctively,  and  these  dimensions  are  not  greatly'  ex¬ 
celled  by  those  of  the  haunches.  The  inside  of  the  west  abutment  is  74  feet 
above  the  stream,  but  the  inside  of  the  east  abutment,  where  the  notebook 
containing  the  signatures  of  visitors  is  kept,  is  20  feet  higher.  The  haunches 
are  so  steep  that  the  bridge  cannot  l)e  used  for  crossing  the  canyon.  The 
only  way  to  reach  the  top  is  by'  climbing  the  cany'on  wall  a  short  distance 
Ulow  the  southwest  haunch,  thence  descending  by'  rope  from  the  crest  of 
the  sandstone  dome  over  a  5o-f(M)t  cliff.  Bridge  and  canyon  walls  display' 
shades  of  buff,  tan,  and  reddish-brown  and  in  places  are  strijx'd  with  vertical 
tajx'stry-like  bands  of  light  and  dark  gray.  (Fig.  6)  The  rainbow  fonn  of 
the  bridge,  which  is  apparent  at  every  point  from  which  the  arch  may'  be 
scrn,  has  been  recognized  by'  the  Piute  Indians  and  suggests  to  them  the 


’  Tin*  measurements  of  the  bridge  were  made  by  W.  B.  Douglass  with  a  steel  tain-. 


raIinbow  bridge. 

NATl'iONAL  MONUMENT 


Fn;.  2 — C'ontourifi  niap  showiriK  the  ixisition  of  Bridge  Canyon  and  the  Rainlxiw  Bridge  National  Monu¬ 
ment  in  relation  to  Aztec  Creek  and  the  Colorado  River.  (Drawn  from  the  C.  S.  Geological  Survey's  mar 
of  the  Colorado  and  Siin  Juan  Canyons,  iqzj.  For  orientation  see  mat).  Fig.  3.) 
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1  ne  Barohoini,  a  rainbow.  To  the  Navajo  Indians  the  fonn  suggests 
'  .  name  Nonnezoshi,  meaning  “a  hole  through  a  rock”.  The  Indians 
1  i\e.  however,  not  applied  either  of  these  names  to  the  bridge. 

Origin  of  the  Bridc.e 

rile  bridge  and  the  deep  canyon  that  contains  it  have  been  carved  from 
lu  arly  horizontal  beds  of  sandstone  by  normal  agencies  of  erosion.  The  inner 
i.inyon  has  been  erotled  in  large  part  in  a  comparatively  thin-liedded  red¬ 
dish-brown  sandstone  (Todilto)  of  Jurassic  age.  The  exposed  ledges  are 
mugh  and  platy.  The  bridge  and  the  high  adjoining  walls,  on  the  other 
hand,  are  comijosed  of  an  exceedingly  massive  sandstone  (Navajo,  also  of 
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3 — Sketch  map  showinn  routes  to  Kainb  iw  Bridge.  The  sliaded  rectangle  represents  the  area  shown 
in  Kigure  2. 


Jurassic  age)  whose  exposed  surfaces  are  generally  smrnith  and  well  rounded, 
rile  single  solid  mass  of  sandstone  composing  the  bridge  is  firm  and  yet 
soft  enough  to  lie  easily  crushed  under  the  lilow  of  a  hammer.  The  IkhI 
of  sandstone  from  which  this  mass  has  been  carved  is  revealed  in  the  high 
adjacent  canyon  walls,  where  its  total  thickness  is  apparently  the  same  as 
the  height  of  the  walls,  that  is  about  750  feet.  No  well-marked  bedding 
planes  are  visible  in  the  walls,  but  long  cross-bedding  planes  dipjiing  toward 
the  north  are  a  conspicuous  feature.  Cross-bedding  on  this  huge  scale,  as 
well  as  the  uniform  small  size  and  roundness  of  the  sand  grains  and  the 
massiveness  of  the  sandstone,  is  generally  regarded  as  indicating  that  the 
Sind  of  which  the  rock  is  fonned  was  deposited  by  wind  in  giant  sand  dunes 
on  an  ancient  desert.  The  sand  of  the  comparatively  thin-bedded  TiKlilto 
formation,  in  the  inner  canyon,  was  probably  laid  down  in  water.  These 
sindstones  dip  about  kk)  feet  to  the  mile  toward  the  Colorado  River,  4.6 
miles  to  the  northwest.  The  Navajo  sandstone  appears  not  only  in  the 
walls  of  these  minor  canyons  but  also  in  that  of  the  major  canyon  of  the 
Colorado  and  is  exposeil  in  large  areas  lietween  them,  where  the  numerous 
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1  •.  closely  packed  domes  or  “mosques,”  already  mentioned,  have  been 

c  cd  from  it  by  erosion. 

iVd  rock  with  water-fille<l  iK)tholes  can  l)e  seen  along  much  of  the  channel 
(ii  iiridge  (  reek,  but  it  is  conceakxl  in  places  by  small  bars  of  sand,  roundcHl 

iibles,  and  huge  boulders.  More  e.xtensive  dejiosits  of  stream-laid  mate- 
ri.ils.  consisting  of  fairly  well  rounded  |x*bbles,  cobbles,  and  boulders  of 
x.indstone,  fonn  a  mantle  many  feet  thick  on  narrow  shelves  or  benches 
th.it  stand  above  the  inner  canyon,  at  the  base  of  the  main  canyon  walls. 
Tiie>e  materials  (xxur  on  both  sides  of  the  canyon,  but  on  the  south  side 
iluy  are  less  abundant  and  are  concealc*d  for  the  most  part  by  sand  dunes. 

I  he  character  and  position  of  these  deposits  indicate  that  they  were  laid 
(inwn  by  Bridge  Creek  when  it  was  a  sluggish  stream  flowing  in  a  channel 
th.it  was  130  to  140  feet  above  the  present  rapid-flowing  stream.  This 
old  gravel-filled  channel  now  stands  al)out  550  feet  higher  than  Colorado 
Ki\er  at  the  mouth  of  Aztec  Canyon,  and  it  was  probably  occupied  by 
.incient  Bridge  ('reek  when  the  canyons  of  C'olorado  and  San  Juan  Rivers 
were  4(K)  feet  shallower  than  they  are  now'.  Since  then  the  rivers  renewed 
tile  deejxning  of  the  canyons,  cutting  them  to  their  present  depth  and 
le.i\  ing  some  of  the  okl  gravel -covered  canyon  bottom  as  terraces  on  both 
sides  of  the  present  streams.  Such  terraces  may  be  seen  along  the  San  Juan 
.mil  the  ('olorado  above  the  mouth  of  Aztec  Creek.  These  rivers  ajiparently 
flowed  at  this  high  level  during  one  of  the  interglacial  eixichs.  The  deposits 
of  ancient  Bridge  ('reek  may  therefore  have  lx*en  laid  dow'n  during  the 
(ilacial  ixriod.® 

Both  the  distribution  of  these  high-level  water-laid  materials  in  Bridge 
('anyon  and  the  shape  of  the  canyon  walls  show  that  ancient  Bridge  Creek, 
when  it  deposited  these  materials,  pursued  a  very  crooked  course,  flow'ing 
in  several  oxbow'  loops  in  the  vicinity  of  the  bridge.  Where  the  loops  im- 
jiinged  against  the  canvon  walls  concave  notches  were  cut  in  the  cliffs  oi 
the  massive  Niavajo  sandstone i  between  the  notc'hes  sandstone  spurs 
projected  from  the  cliffs.  Some  of  these  notches  and  spurs  may  still  be 
'een  (I'ig.  S).  That  the  bridge  was  once  a  spur  projecting  from  the  south 
c.myon  wall  into  an  oxbow'  loop  of  the  stream  is  clearly  indicated  by  the 
water-laid  deposits  of  the  ancient  Bridge  Creek  which  extend  around  the 
north  end  of  the  bridge  at  H  and  also  skirt  the  base  of  the  adjacent  notch 
in  the  cliff.  Ancient  Bridge  Creek,  aided  by  weathering,  undercut  the  walls 
in  the  canyon  notches,  fomiing  vast  well-rounded  recesses  or  niches  known 
.is  alcoves.  The  undercutting  of  the  canyon  walls  was  due  in  jiart  to  the 
renio\al  of  the  sand  grains  after  they  had  become  loosened  by  weathering, 
but  mainly  to  the  breaking  away  by  exfoliation  of  large  and  small  slabs 
ot  rock  from  the  faces  of  the  cliffs.  The  Xavajo  sandstone  is  so  massive 
.ind  e^•en- textured  that  slabs  break  off  irres])ective  of  the  direction  of  the 
cross-bedding  planes  and  leave  smooth-rounded  surfaces  similar  to  those 
lonned  by  the  breaking  of  blocks  of  slag  or  glass. 

Oral  communication  from  Kirtley  F.  Mather. 
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Alcoves  are  characteristic  features  of  the  cliffs  of  the  Navajo  sandstone 
(Fig.  lo),  not  only  in  Bridge  and  Aztec  canyons  but  in  many  other  canyons 
of  the  Colorado  Plateau,  but  not  all  of  them  are  formed  by  stream  under¬ 
cutting.  Most  of  them  are  formed  above  seeps  or  springs  at  the  bast*  of 
the  sandstone  and  also  beneath  waterfalls.  In  such  places  the  upper  parts 


Fl<;.  6 — A  dose  view  of  Raintx)W  Briclxe  fnim  the  north.  Bridge  and 
canyon  walls  display  shades  of  buff,  tan,  and  reddish-brovcn  and  in  places 
arc  stri|x-d  with  vertical  tapestry-like  l>ands  of  light  and  dark  gray.  (Pho¬ 
tograph  by  E.  C.  La  Rue.) 


of  the  cliffs  of  the  Navajo  sandstone,  which  is  less  resistant  than  the  sand¬ 
stone  of  the  Ttnlilto  fonnation,  are  undermined.  Some  alcoves  like  those 
iit  B,  and  I)  on  the  map  (Fig.  8)  have  smfK)th  concave  walls  resembling 
the  walls  of  a  huge  hollow  sphere,  but  many  have  arched  rcKtfs  and  vertical 
back  walls. 
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U'oves  with  arched  nxifs  were  doubtless  formed  on  both  sides  of  the 
K  1  iiIm)vv  Bridge  spur,  and,  when  they  had  approached  each  other  closely 
enough,  an  oj^ening  was  cut  through  the  spur.  Then  the  stream,  instead 
of  flowing  around  the  spur  as  before,  found  its  way  through  the  ofiening 
and  has  since  enxled  the  present  inner  canyon,  which  is  130  to  140  feet 


Fig.  7 — An  end  view  of  Rainbow  BridRe  from  the  nortlieast,  showinK 
tile  (leelinK  of  slabs  of  sandstone  from  its  surface.  The  water-laid  dejMisits  of 
the  ancient  Brultte  Creek  extend  around  the  near  eml  of  the  bridRe.  (Photo- 
Rraiili  by  Sidney  Paige.) 


ileep  below  the  gravel -cove re<l  l)enches.  The  trend  of  the  sandstone  sjuir 
.111(1  also  of  the  bridge  may  have  lx*en  influenced  by  nearly  vertical  north- 
ciistward-trending  joints  in  the  sandstone.  Such  joints,  though  only  a  few 
were  observed  near  the  bridge,  are  numerous  in  .Aztec  Canyon,  whose 
<  (»urse  thev  control  to  some  extent. 


1 


rhe  brkljje  may  have  first  come  into  existence  (Inrinii;  the  (ilacial  periixl. 
At  any  rate  the  e\ent  l(K)k  place  many  thousands  of  years  ajifo,  as  measured 
by  the  prol)al)le  time  reejuired  for  the  ennlin^  of  the  present  inner  canyon. 
From  time  to  time  sheets  oi  slabs  of  sandstone  have  j)eeled  from  its  surface 
and  fallen  to  the  bottom  of  the  canyon,  and  sand  grains  that  have  liecome 


Fk..  8 — OiaKrammatic  map  oi  Rainlx)w  Bridsc,  sliowitiK  the  deposits  and  course  of  ancient  Bridge  Creek. 
.\.  B,  C,  and  O.  notches  and  alcoves  in  canyon  walls;  those  at  .\,  B.  C.  and  iM>ssihly  D.  were  cut  by  the  im- 
Itinging  of  ancient  Bridge  Creek  against  the  canyon  walls  K.  F,  and  (1,  sandstone  spurs  that  extended  inte 
l(x)I>s  of  ancient  Bridge  Creek.  M,  I,  and  J,  IxTtches  underlain  by  the  deposits  (rei)resented  by  small  circles 
of  ancient  Bridge  Crec-k.  (Map  drawn  by  C.  .\.  Weckerly.) 


l(K>sciU“<l  by  weathering  haNe  been  carried  away  by  wind  and  rain.  Al¬ 
though  these*  pr<K'esse*s  have  gradually  increasc*d  the  span  of  the  bridge 
and  diminished  the  diameter  of  the  immense  sandstone  cylinder  that 
forms  it.  the  bridge  is  still  of  substantial  proi^ortions  and  will,  under  j>resenl 
climatic  conditions,  stand  for  manv  centuries. 


Fig.  10 

Fu,.  9 — View  lookiriK  up  .-Vztec  Creek  on  the  way  to  Rainbow  Bridge  from  the  Colorado  River.  The  canyon 
walls  and  gigantic  domes,  many  hundred  feet  high,  are  comi)osed  of  massive  Navajo  sandstone.  (Photograph 
hy  K.  C.  Rue.) 

Fk..  to — Canyon  walls  of  the  Colorado  River  above  the  mouth  of  the  San  Juan  River.  Alcoves,  with 
•Itched  r<M»fs,  are  characteristic  features  of  the  cliffs  of  Na\ajo  sandstone.  The  junction  of  two  such  alcoves  on 
"Pisisile  sides  of  a  spur  would  result  in  the  formation  of  a  natural  bridge.  (Photograph  by  Sidney  Paige.) 
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The  alK)ve  explanation  of  the  origin  of  the  bridge  accords  with  briefer 
explanations  already  advanced  by  Cummings,  Pogue,  and  Gregory/ 


Discovery  of  the  BRiixiE 

On  account  of  the  inaccessibility  of  the  region  the  bridge  was  not  seen 
by  white  men  until  i()og,  and  since  then  it  has  l>een  visited  by  only  alxmt 
250  people/ 


Kk..  II — One  of  several  known  natural  bridKes  occurrinR  in  the  same  sandstone  as  tliat  forming  Rainlsm 
Bridg*-.  This  bridge,  in  San  Juan  Canyon  j  miles  below  Piute  Creek,  lias  an  estimated  st>an  ol  so  feet  and 
stands  on  the  inacx-essible  rim  of  the  canyon.  It  has  ai>[>arently  l>e<-n  formed  by  the  partial  colla|>se  of  the  rcMif 
of  a  cave.  (Photograph  by  H.  1).  Miser.) 

While  W.  B.  Douglass  of  the  rnitcxl  States  (ieneral  Land  Office  was 
surveying  the  three  large  natural  bridges  in  White  C'anyon,  San  Juan 
('ounty,  Ctah,  in  i<)o8,  he  was  told  by  a  Piute  guide  of  a  great  sandstone 
arch  of  rainbow  shajK*  near  Navajo  Mountain.  He  attempted  to  reach 
the  bridge  in  Decemlier  but  failetl  on  account  of  the  snow.  The  following: 
year  (Kjotj)  a  combined  party  of  white  men  and  two  Piute  guides  under 
charge  of  Douglass  and  Byron  C'ummings  succeeded  in  reaching  the  bridge 
on  .\ugust  14.®  The  trip  was  made  by  pack  train  from  Bluff,  I  tah,  via 
Oljeto  down  CopjK'r  ('anyon  to  San  Juan  River,  across  Xokai  and  Piute 
canyons,  and  along  the  north  flank  of  Navajo  Mountain  to  Bridge  Canyon. 

Douglass  made  another  visit  in  Octolier,  iqot),  on  which  (K'casion  he 
complettxl  a  survey  of  the  bridge  and  the  proposed  national  monument, 

‘  Byron  Cummings:  The  Gn*at  Natural  Bridges  of  ftah.  Sail.  Gfogr.  Stag.,  Vol.  ii.  igio,  pp.  157-167- 

J.  E.  Pogue:  The  (ireat  Rainbow  Natural  Bridge  of  Southern  Utah,  Sail.  Cfogr.  .Meg.,  Vol.  22,  igii. 
I»p.  1048-1056. 

H.  E.  (iregory:  C»eolog5'  of  the  Navajo  Country,  I'.S.Grol.  .Surrey  Professional  Paper  qj,  Washington, 
D.  C..  igi7.  p.  I3."i- 

*  Estimate  by  Ellsworth  Kolb,  October,  igil. 

•  The  account  of  the  discovery  here  given  is  taken  from  W.  B.  Douglass'  field  notes,  which  are  filed  with 
the  ofiicial  records  of  the  U.  S.  (,eneral  l.and  Offiev. 
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o  -isting  of  a  square  tract  of  160  acres  including  the  bridge.  On  May  30. 
1',  i).  this  tract  was  set  aside  by  pnK'Iamation  of  President  Taft  as  the 
K  ;mlK)w  liridge  National  Monument. 

\  try  few  Indians  and  no  white  |X‘ople  live  in  the  country  around  the  bridge, 
fur  there  is  no  game  and  practically 


no  -oil  for  the  growing  of  grass  or 
(Tops.  The  nearest  known  Indian 
-ftilement  consists  of  about  a 
(lo/eii  Piutes  who  live  in  the  canyon 
of  .V.isja  (  reek,  some  five  or  ten 
miles  to  the  east  or  northeast.  .\ 
few  nomadic  Navajos  live  in  Piute 
(\in><)n,  which  extends  northward 
p.i-i  the  east  base  of  .Navajo 
Mountain.  Hut  the  total  number 
of  Indians  living  within  a  distance 
(tf  15  miles  in  all  directions  from 
the  bridge  is  probably  much  less 
th.in  I(H>. 

I'o  what  extent  the  bridge  was 
kmtwn  to  the  present-day  Indians 
before  it  was  visited  by  white  men 
is  not  known.  The  Piute  Indian 
^uide  told  Douglass  that  only  one 
other  Indian  Ixsides  him  knew  of 
its  location.  A  pile  of  stones  under 
the  bridge  on  the  north  side  of  the 
creek  is  said  by  Douglass  to  have 
been  a  prehistoric  altar  at  which  the 
cliff  dwellers  i)robably  worshiped 
the  bridge.  Douglass  also  states 
that  W  hite  Horse,  a  Navajo  Indian, 
.if ter  passing  under  the  bridge, 
would  not  retrace  his  steps  but 
laboriously  climbed  over  a  steep 
boulder-strewn  slojx  to  pass  around 
the  north  end.  W  hite  Horse  had 


Kui.  li — Anotlicr  natural  brulKi*  in  the  same 
sandstone  as  tliat  lorniini;  Rainbow  Brid({e.  This 
bridge  is  on  the  rim  of  the  Colorado  Canyon  wall 
7<JO  feet  high,  6  miles  Udow  the  mouth  of  the  San 
Juan  River.  \'iewed  from  a  lx)at  descending  the 
Colorado.  (Photograiih  by  K.  C.  I.a  Rue.) 


evidently  forgotten  the  prayer  that 

the  Navajos  Ixlieve  they  are  retjuired  to  utter  under  {xnalty  of  death 
before  they  retrace  their  steps  beneath  an  arch  which  to  them  represents 
the  rainbow  or  sun  path. 


Tr.MLS  to  TMK  HKiIXiK 

Reference  has  already  bt‘c*n  made  to  the  barrenness  and  roughness  of  the 
loimtry.  The  trails  by  which  the  bridge  may  be  reached  are  so  crcKiked,  so 
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steep  in  places,  and  so  faint  that  the  services  of  a  guide  for  pack  train  parties 
are  indis{H*nsiil)le  (see  Fig. 

•A  Navajo  Indian  living  at  Kaihito  Springs,  Ariz.,  has  taken  pack  trains 
from  that  place  to  the  bridge,  going  northward  across  the  canyon  of  Navajo 
Creek  and  past  the  west  base  of  Navajo  Mountain.  The  trip  requires  one 
and  one-half  days  each  way.  Kaibito  Springs,  which  is  south  of  the  bridge, 
may  be  reached  by  taking  an  automobile  at  Flagstaff,  Ariz.,  on  the  Santa  Fe 
line,  and  going  by  way  of  Tuba  and  Red  Lake,  a  distance  of  about  130 
miles. 

.An()ther  route  U)  the  bridge  for  pack  train,  requiring  three  days  each  way, 
leads  from  Kayenta,  Ariz.,  southwestward  to  the  head  of  Marsh  Pa.ss, 
northwestward  u])  Laguna  (  anyon  past  its  cliff  dwellings,  across  the  head  of 
Piute  C  anyon,  and  around  the  east  and  north  sides  of  Navajo  Mountain,  a 
total  distance  of  alnnit  85  miles." 

Kayenta  may  l)e  reached  by  automobile  from  Flagstaff,  a  distance  of  155 
miles,  and  from  C'lallup,  N.  Mex.,  also  on  the  Santa  Fe  line,  a  distance  of  lyo 
miles.  Another  route  is  by  way  of  Blanding,  which  may  l)e  reached  by 
automobile  stage  from  Thompson,  Ctah,  or  from  Dolores,  C'olo.,  both  on  the 
L)<*nver  and  Rio  (irande  Western  Railroad,  by  way  of  Monticello,  I’tah. 

Roues  hy  the  C'oi.okado  .wd  S.w  Jl  ax  Rivers 

In  OctolKT,  iq2i,  K.  W.  Trimble,  of  the  Cnited  States  (leological  Survey, 
with  his  assistants,  mapj)ed  Bridge  and  Aztec  canyons  and  the  adjacent 
j)ortion  of  the  C'olorado  C'anyon,  in  connection  with  the  mapping  of  the 
San  Juan  and  C'olorado  canyons  for  a  ix)wer  and  reservoir  project  at  Ltrs 
Ferry,  Ariz.* 

Bridge  C  reek  heads  in  the  northwestern  slope  of  Navajo  Mountain,  runs 
in  a  northwesterly  direc  tion,  and  enters  Aztec  C'reek  one  and  one-half  miles 
IrIow  RainlK)W  Bridge.  Aztec  C'reek  in  turn  enters  C'olorado  River  at  a 
|M)int  3.1  miles  farther  north.  These  creeks  are  iKTennial,  each  having  a 
nonual  flow  of  a  few  cubic  feet  a  second,  and  they  afford  an  abundant  supi)ly 
of  g(K)d  clear  drinking  water.  .Aztec  C'reek  is  the  first  ix*rennial  stream  enter¬ 
ing  the  left  side  of  the  C'olorado  Ixlow  the  mouth  of  San  Juan  River,  its 
mouth  Ixing  q.6  miles  lx*low  the  San  Juan.  Trimble  reached  the  bridge  and 
this  part  of  the  C'olorado  C'anyon  after  he  had  mapixd  the  practically  un¬ 
known  San  Juan  C'anyon  from  a  |)oint  near  Bluff,  Ftah,  to  its  mouth,  a 
distance  by  stream  of  alMUit  140  miles. 

Three  or  four  government  parties,  including  H.  D.  Miser  and  Sidney 
Paige,  that  descended  C'olorado  River  in  1921  also  visited  the  bridge  hy 
ascending  .Aztec  and  Bridge  canyons  from  the  river.  .Another  party  in 

'  St*f  also  tilt*  route  descrilM-d  by  C.  L.  Bernheinier:  EncirclitiK  Navajo  Mountain  with  a  Pack-Train  (.\all. 
(irogr.  Mag.,  Vol.  4J.  igij.  pp.  ig7-224),  on  his  ex|M-dition  of  ig22,  and  E.  H.  Morris:  An  Unexplored  -Mea  of 
the  Southwest  (Salural  HiUory,  Vol.  22,  ig22.  pp.  4gg-sis).  on  the  extx*dition  of  igii. 

•  Now  available  in  22  sheets  (16  plans.  6  profiles).  U.  S.  (ieological  Survey. 
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I  )ji  ascended  the  Colorado  from  Lees  Ferry  in  a  flat-l)ottonu‘<l  boat 
i.liiipiK'tl  with  a  motor-driven  paddle  wheel  at  the  stern;  the  upstream 
irip  of  68  miles  with  this  l>oat  recjuired  five  days.  Besides  the  parties 
lii>t  mentioned  only  a  few  others  have  visited  the  bridge  from  the  Colorado, 
tliough  several  have  made  the  attempt  and  failed  on  account  of  inability 
to  identify  the  mouth  of  Aztec  Canyon. 
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THE  PLACE  OF  THE  EASTERN  NATIONAL  FORESTS 
IN  THE  NATIONAL  ECONOMY 


Hy  W.  W  .  Asm- 

National  Fori-st  Rest-rvation  ('onnnission 

While  the  jjreat  bulk  of  our  National  Forests  lies  west  of  the  Mississippi, 
the  ’.(KKt.tKM)  <k1(1  acres  of  the  eastern  restTves  constitute  an  asset  of  no 
small  importance  to  the  American  ]K*o])le.  Kssentially  economic  in  snitply- 
iiijj:  timlK‘r  and  protecting!  stream  How,  they  are  tilling!  a  still  broader  field 
of  nseftilness  in  connection  with  our  recreational  ])roy[ram.  Their  importance 
in  this  resiKvt  will  ^row  with  the  diminution  of  wild  forest  and  with  increase 
in  jMipnlation.  The  eastern  National  Forests,  though  larjjely  lacking!  in 
the  scenic  j^randenr  to  be  found  in  the  western  reseTves,  afford  a  rare  op- 
|M>rtunity  for  recreation.  With  the  State  Forests,  develoiK'd  and  Ix-in^ 
de\  eloped  by  seweral  of  the  eastern  states,  they  serve  75,(xk),(kk)  iK'ople. 
More  than  25.(kk).<mh)  people  are  within  a  day’s  automobile  trij)  of  at  least 
one  of  these  forests. 

Nation.m.  Fokkst  Svstkm 

riie  National  I'orest  system  was  inauj!urated  by  withdrawal  from  the 
public  domain  of  certain  lands,  larj^ely  in  the  western  states,  which  were 
not  suitable  for  fanning  and  whose  iK-rmanent  utility  it  seemed  could  Ix-st 
be  secured  by  retaining  forests  thereon.  In  most  of  the  eastern  states  there 
was  ne\er  any  jniblic  domain  (a  fact  now  often  overlooked);  althoujih  in 
l  lorida,  Michigan,  and  .Alabama,  at  least  jxirtions  of  which  became  iniblic 
domain,  there  did  remain  small  areas  which,  while  mostly  in  scatterinl 
holdings,  were  suitable  for  National  Forest  purjMisc's.  The  eastern  Forests 
are  beinj!  built  uj)  out  of  lands  actpiired  by  purchase  from  private  owners. 
It  is  first  necessaiA’  that  the  states  which  desire  such  jnirchases  to  be  made 
within  their  borders  cede  to  the  federal  gosernment  the  rijjht  to  accpiire 
lands. 

riiK  Wkkks  Law 

.As  early  as  iH()5  there  was  a  movement  on  fcMit  in  New  Kngland  and  in  the 
.southern  .Aiijialachian  states  for  public  ownership  of  mountain  lands;  but 
it  was  not  until  March  i,  ipii,  that  authorization  was  obtained  by  the 
passable  of  the  Weeks  Law  through  which  the  National  Forest  Reservation 
('ommission  came  into  beinj!. 

rile  act  jirovided  for  the  acxpiisition  of  lands  located  on  the  waters  of 
na\i}!able  streams  of  such  character,  in  the  view  of  the  (ieolojiical  Siirwy, 
that  the  maintenance  of  a  forest  cover  thereon  would  1k‘  of  value  in  promoting 
their  navigability.  Thus  lands  available  for  purchase  are  largely  restricted 
to  such  as  aie  situated  in  a  mountainous  or  very  rugged  area,  or  to  sites 
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w  '  re  soil  erosion  is  excessive,  or  where  the  soil  is  of  such  a  character  that 
ht  w  rainfall  is  not  readily  absorbed  unless  there  is  a  ]irotective  blanket  of 
liiinius. 

There  was  no  limitation  of  purchase  to  any  one  section  of  the  count r\'; 
hut.  since  the  area  of  National  Forests  in  the  western  states  at  the  time  of 
|).i>>a}’eof  the  act  amounted  to  more  than  1 50, txM),(KK)  acres,  the  C'ommission 


PURCHASE  UNITS  WITHIN  WHICH 
LANDS  ARE  BEING  ACQUIRED  FCR 
EASTERN  NATIONAL  FORESTS 


I  OZARK 


ARKANSAS 


>LUCH[NY 


i/#^ASSA-, 

btitNAfiDOAH 

naturally 

BRIOGt 


/a  MONgNpAHtlA 

4.  %v-aA 


<  'fimhffiai 


Purchase  Units 

Lands  which  have  been 
purchased 

The  A'"i>ansas  and  O^arK  Forests 
were  in  large  part  created  from 
the  public  domain 


risGAH 


CH^ininFf, 

‘^ANTAlfAl 


iAVANNAH 


Al-.iAVA 

A  L  AJ 


Fu;.  I — Map  showinK  tin-  National  Forests  of  the  eastern  L’niteti  States.  InM-t  are  tlie  .\rkans;is  and 
Ozark  Forests.  Scale  of  map  approximately  i :  ij.ooo.ooo. 


has  rejiarded  it  as  especially  affordinj^  means  of  securing  the  benefits  of 
forest  protection  for  the  eastern  states  and  has  shajK'd  its  policy  accordingly. 

Two  (ikisAT  Fastkkn  RKt.iDNs  Nkf:i)I.V(;  \V.\Ti:Rsni:i)  Frotkction 

\\  hen  the  act  was  passed  there  were  in  the  eastern  states  two  general 
regions  where  conditions  were  such  that  there  was  urgent  need  for  watershed 
protection.  One  of  these  regions  was  the  White  Mountains  f)f  Maine  and 
New  Ham|)shire,  embracing  the  highest  lands  in  the  northeastern  states  and 


THE  (.ErKiRAPHlCAL  REVIEW 


5.U 

the*  headwaters  or  principal  feeelers  of  four  im])ortant  New  Kn^jland  slreanis. 
riie  other  was  the  Appalachian  Mountain  region  southward  from  New  York 
to  Alahania.  A  larjie  |M)rlion  of  the  Adirondack  region  had  already  been 
accjuirt**!  by  the  state  of  New  \’ork,  and  the  state  of  Pennsylvania  was 
ac(|uiring  forest  lands,  particularly  in  its  central  and  eastern  parts. 

In  New  Kngland,  owing  to  more  jKirous  soils  and  smaller  precipitation, 
with  much  of  it  in  the  form  of  snow,  forests  have  relatively  less  influence  U|K)n 
stream  flow  than  farther  south.  Southward  the  precipitation  is  heavier 
(reaching  a  yearly  average  of  more  than  Ho  inches  at  R<K'k  House,  Macon 
C'ounty,  N.  ('.),  and  only  a  small  proiM)rtion  of  it  is  in  the  form  of  snow, 
rite  rainfall  is  often  of  a  most  concentrated  character,  as  much  as  22  inches 
luiN  ing  fallen  within  two  days  (July,  1916,  at  .Altapassand  Highlands,  N.  ('.), 
which  is  approximately  half  the  average  precipitation  of  New  England  for  an 
entire  year.  Southward  also  the  soils  are  less  |x*rmeable  and  more  prone  to 
excessive  erosion,  particularly  in  the  region  to  the  east  of  the  Blue  Ridge  in 
X’irginia  and  to  the  northward  and  to  the  east  of  the  Tnaka  Mountains. 
On  account  of  these  conditions  the  influence  of  forest  cover  upon  stream 
flow  is  more  |)otent  to  the  south  of  New  \'ork  state;  an  influence  which, 
through  r<.*ducing  erosion,  is  particularly  etbcacious  in  res|K“ct  to  the  utiliza¬ 
tion  of  streams  for  jwmer  pur]K)sc*s.  One  of  the  most  noted  e.xamples  »)! 
erosion  in  the  .Appalachians  is  that  surrounding  the  smelters  at  Ducktown, 
Tenn.  Here  for  many  square  miles  destruction  of  the  forests  and  other 
\egetative  cover  has  resulted  in  unrestricted  erosion.  The  detritus  has 
largely  reduct*<l  the  storage  capacity  of  reservoirs  and  has  in  part  moved 
farther  down  into  the  main  channel  of  the  Tennessee  River,  forming  silt  bars 
to  lx*  removed  only  by  costly  drc*dging. 

Water  Power  I  )e\  eloi*me.\t  e\  the  Souther.n  .Appai.-vchews 

With  the  recent  development  of  long-distance  electric  power  transmission 
by  means  of  high-voltage  lines  it  has  become  iK)ssible  to  make  use  of  water 
resources  situated  at  great  distances  from  the  i)oints  of  power  consumption; 
and  the  enhanced  prices  of  steam  coal,  which  have  more  than  doubled  during 
the  |)ast  ten  years,  have  greatly  stimulated  the  development  of  water  power. 
.\  feature  of  this  development  has  lx*en  the  construction  of  reservoirs  for  the 
l)ur])ose  of  storing  the  stonn  water  of  HcmkI  seasons  by  the  release  of  which 
during  periods  of  low  water  a  unifonn  Howage  is  secured  and  thus  a  more 
complete  use  of  water.  Streams  with  vetv’  erratic  flow  are  thus  susceptible  of 
economic  exploitatfon.  Such  developments  are  not  feasible  unless  there  is 
assurance  of  ]x*nnanency  of  water  storage,  and  this  assurance  is  absolutely 
dependent  upon  the  prevention  of  soil  erosion. 

Plans  for  the  development  of  the  water  resources  of  the  Tallulah  and 
('hatt<M)ga  Rivers,  two  of  the  imiK)rtant  head  streams  of  the  Savannah  River, 
call  for  a  95  P<^*r  eciU  utilization  of  the  flowage.  These  plans  are  already  in 
large  ])art  executt*d  on  the  Tallulah,  where  three  units  out  of  five  calle<l  for 
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HI  the  j)lans  have  lx‘en  completed  while  the  fourth  is  in  course  of  construction. 
The  reserviors  so  far  completed  impound  8,o(X),ooo,ocx)  cubic  feet  of  water, 
,11(1  the  plants  have  a  generating  capacity  of  I40,0(X>  kilowatt  hours  with  an 
average  annual  output  of  534.o(X),(XX)  kilowatt  hours.  The  total  generating 
<  a{)acity  will  lx*  increased  to  175,000  kilowatts,  and  the  storage  capacity 
will  lx*  nearly  9,ot>o,(xx),(xx>  cubic  feet  upon  the  completion  of  the  Tallulah 
Ri\er  Plan,  The  Chattfxiga  River  will  lx  develojx'd  in  the  same  manner. 
.Similar  develojiments  also  are  partially  completed  on  the  head  streams  of  the 
(  atawba  River,  which  are  protected  by  the  Bixine  and  Mt.  Mitchell  divi¬ 
sions  of  the  Pisgah  National  h'orest.  On  the  Little  Tennessee  River,  plans 
have  Ixxn  fonuulatetl;  and  the  first  unit,  developing  more  than  po,(X)0  horse 
IMlwer,  in  a  system  of  eleven  units  has  been  finished.  It  is  expected  that  this 


Kiii.  2 — Unrestricted  erosion  aliuut  the  smelters  at  Ducktown,  Tenn.,  following  destruction  of  the  vegetative 
i-over.  Tlie  detritus  has  silted  up  storage  reservoirs  and  formed  silt  bars  in  the  main  channel  of  the  Tennessee 
River. 

(leveloi)ment  when  completed  will  control  per  cent  of  the  discharge  of  the 
Little  Tennessee,  which  is  one  of  the  most  important  tributaries  of  the 
Tennessee  River.  These  projects  and  others  in  contemplation  will  make  use 
so  far  as  |X)ssible  of  streams  whose  basins  lie  within  National  Forests,  and 
which  are  assured  of  the  reduction  of  erosion  to  a  minimum  by  the  jirotec- 
tion  afforded  by  a  well  maintained  forest  cover. 

The  Muscle  Shoals  Project 

Reference  has  already  been  made  to  the  problem  of  erosion  in  relation  to 
silting.  As  a  specific  instance  we  may  note  its  Ixaring  on  the  Muscle  Shoals 
jiroject,  wherein  large  investments  have  been  made  by  the  (lovernment. 
riie  report  (jf  the  engineer  on  the  Tennessee  River  calls  attention  to  the 
rajiid  rate  of  silt  deix)sit  in  the  slack-water  jxiols  above  the  dams  on  this 
river,  as  well  as  the  enonnous  fluctuations  in  the  How.  Lltimate  develop¬ 
ment  of  the  half-completed  project  will  depend  upon  storage  of  stonn  water 


Fi<i.  4 

Fk..  4 — l^iurol  Knot),  one  of  the  Kranitc  knohs  characteristic  of  the  rcKion  around  lliRhlands,  Macon  County, 
N.  C..  witliin  tlic  S;tvannah  National  Forest.  The  mantle  of  soil  coverinK  the  crests  and  slojies  of  such  surfai-es 
is  thin  and  once  destroye<i  throuKh  fire  and  erosion  is  never  replaced. 

Fui.  4 — SlojK-s  «if  Ml.  Webster  in  the  I*residential  RanKe,  White  Mountain  National  Forest.  The  cover  of 
heavy  s|)ruce  forest  was  destroyed  by  fire  al>out  150  years  ago.  and  the  si)ruce  has  not  succeeded  in  re- 
cstahlishnK  its«-lf  except  in  small  jwtches. 

5.V’ 


Fiiis.  5  an<l  6 — Characteristic  scenery  in  the  National  Forests  of  North  Carolina.  F'iKure  s  is  lookinK  across 
the  valleys  of  the  Linville  (Catawt)a  txisin)  and  Toe  (Tennessee  basin)  Rivers  with  the  Bis.  Yellow,  and  Roane 
Mountains  on  the  sky  line.  Fisure  6  shows  the  upiier  valley  of  the  Johns  River,  tributary  of  the  Catawba, 
with  Table  Rm-k.  Muwksbill.  and  (irandfather  Mountains  on  the  sky  line. 
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on  ihe  head  streams  of  the  Holston,  Kstetoe,  French  Broad,  and  Little 
Tennessee  Rivers,  which  are  the  im|)ortant  mountain  tributaries  of  the 
Tennessee  River,  ('onditions  on  these  streams  are  practically  repeated  on 
e\ery  lar^e  stream  in  the  Southeast. 

Nor  are  such  cases  to  Ik.*  considered  as  local  problems.  Only  recently 
electric  jjower  generated  by  these  mountain-fe<l  streams  was  transmitted  l>y 
interchange  more  than  5tK)  miles  to  supply  deficiencies  in  power  resulting 
from  drought;  and  we  may  well  l(K)k  forward  to  |K)wer  generated,  let  us  say, 
in  X’irginia  lK*ing  utilized  in  New  England  and  to  j»wer  from  the  much  dis- 
( ussed  Muscle  Shoals  l>eing  used  in  Detroit  and  Chicago. 

r.MTKi)  States  Lumher  Conditfons  i.\  ('iE.verai. 

A  review  of  the  forest  conditions  throughout  the  entire  Cnited  States  and 
their  relation  to  purchases  under  the  Weeks  Law  is  interesting.  The  pro¬ 
duction  of  lumlK*r  in  the  Cnited  .States  reachtnl  its  ma.\imum,  with  a  cut  in 
excess  of  40  billion  lioard  feet,  in  i<)07.  This  was  the  date  of  the  maximum 
cut  of  luml)er  in  the  northeastern  states,  followe<l  two  years  later  by  the 
maximum  in  the  southeastern  states,  while  alxmt  the  same  time  l)egan  the 
shifting  of  pnKluction  from  the  .Atlantic  to  the  northwestern  Pacific  states. 
The  .Atlantic  states  were  no  longer  able  fully  to  meet  the  demand  of  the 
northeast,  the  region  of  largest  consumption,  and  the  marginal  pnKluction 
was  sup()lic“d  by  the  Pacific  coast.  This  was  accompaniwl  by  a  suflicient 
advance  in  the  price  of  lumlK*r  to  |x*nnit  shipments  from  that  section.  .As 
the  timlK*r  cut  of  the  Fast  continues  to  decline,  a  larger  pro|X)rtion  of  its 
needs  is  l)eing  supplied  by  the  West ;  and  this  will  continue  until  the  privately 
owneil  Western  lands  also  have  lx*en  cut  over  and  have  largely  ceased  to  Ik* 
[iroductive.  The  future  neerls  of  the  West  will  lx*  supplie<l  in  part  at  least 
by  the  extensive  National  Forests  l(Katt*d  lx*yond  the  Mississippi  River; 
the  Hast  must  largely  de|x*nd  u|M)n  the  increment  from  privately  owned 
lands,  amounting  to  ^(kf.fkkf.fkx)  acres,  whose  owners  are  directed  and 
encouragt*d  through  federal  and  state  co-oix*ration  and  incentive. 

More  than  4,(xx),(xk),(XK)  lK)ard  feet  of  timlx*r  have  been  acquired  in 
connection  with  the  2,211,742  acres  within  the  eastern  National  Forests. 
The  accpiirwl  lands  are  capable  of  pnxlucing  not  less  than  3(K),(KX),ooo  feet  of 
timber  each  year.  This,  however,  is  practically  of  minor  significance  in  the 
problem  of  supplying  timlx*r  for  the  Fast,  which  will  require  the  full  pro¬ 
duction  of  its  entire  forest  area  to  meet  its  own  economic  needs  of  about 
25.(xx),(xx).(xx)  ft*et  a  year.  .Acute  timlx*r  shortage,  not  only  in  the  Fast  but 
also  in  the  West,  will  materialize,  unless  our  cut-over  forest  lands  can  lx*  put 
on  a  prixlucing  basis,  within  two  decades,  at  which  time  our  industries  will  lx* 
practically  dependent  iiixm  the  yield  of  the  second-grrmth  forests  on  cut¬ 
over  lands.  The  area  of  this  class  of  lands,  now  amounting  to  more  than 
2(x),(xx>.(xx>  acres,  or  about  five  times  the  total  area  of  the  state  of  Missouri, 
is  increasing  each  year;  an  enonuous  amount  of  it  has  lx*en  burne<l  over  and 


THE  EASTERN  NATIONAL  FORESTS 


53‘> 

(!t vastale<l,  and  its  earninjj  value  temporarily  destr<)ye<i  or  seriously  im¬ 
paired.  The  |K)licy  of  purchase  has  l)een  not  to  accpiire  a  larjje  amount  of 
in.iture  timl)er.  Little  would  1k‘  jjained  by  the  mere  withholding  of  merchant- 
ahle  timlKT  from  market.  The  ideal  lands  for  carry  ing  out  the  putyMrses  of 
the  law  are  such  as  have  l)een  cullerl  and  partly  cut  over,  unhurned,  and  on 
which  there  is  a  natural  setting  of  young  timlrer.  Such  lands  under  manage¬ 
ment  will  Ik*  ready  for  cutting  about  the  time  when  the  shortage  takes  ]>lace 
in  west  coast  timlxT.  The  situation  is  summed  up  thus: 

of  this  enormous  amount  [of  cut-over  land,  more  than  200  million  acres]  and  excluding 
the  National  Forests  created  from  public  <lomain,  only  about  ten  million  acres  of  land 
are  l)eing  adequately  protected  and  managed  by  public  and  private  interests.  The  industrial 
needs  of  the  country  require  that  this  entire  area  again  In?  made  protiuctive.  .  .  .  Without 
minimizing  in  any  way  the  actual  contribution  which  the  eastern  National  Forests  will 
make  to  the  timlK*r  supply  of  the  eastern  states,  it  is  l)elieve«l  that  one  of  their  greatest 
contributions  in  this  direction  will  l)e  made  indirectly  through  stimulating  private  owners 
and  the  states  in  which  such  lands  arc  situated  in  developing  and  a|)|)lying  metho<ls  of 
management  to  forest  lands  which  have  been  cut  over.  For  this  reason  it  is  desirable  that 
the  eastern  National  Forests  l>e  distributed  as  widely  as  possible  and,  conformable  to 
the  recpiirements  of  the  law,  should  Ih.*  located  in  those  sections  where  there  seems  to  Ik; 
the  greatest  jxjssibility  of  securing  the  emulation  of  private  owners.* 

At  the  present  time  purchases  are  confined  to  eleven  states  (see  Fig.  1). 
riie  rejxtrt  enumerates  thirteen  additional  eastern  states  in  which  there  are 
cut-over  lands  of  a  character  demanding  protection  in  accordance  with  the 
principles  of  the  act  under  which  the  eastern  Forests  have  Ixen  established, 
hut  to  which  it  has  not  yet  Ixen  |X)ssible  to  extend  purchases. 

’Ann.  Ri-pl.  of  the  National  Forest  Reser\-ation  Commission  for  the  Year  F^ncling  June  jo,  ipzi.  Senate 
Dm.  .Vo.  i7j,  67th  Cungr.,  .4th  Sess.,  pp.  tg-io. 
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ORIGIN  OF  THE  COPPER  ESKIMOS  AND 
THEIR  COPPER  CULTURE  * 

By  I  )l  AMONI)  J  KNNKSS 
(  KH)I()^ii  al  Survey  of  Canada 

riuTt*  is  a  iKTiiliar  attraclion  about  a  jK'ople  which  is  in  the  transition 
sta^e  between  the  stone  and  the  iron  a^es.*  In  such  a  jK'ople  we  seem  to  Ik* 
stndyinj;  not  so  iiinch  the  development  of  an  outward  civilization  as  the 
mental  ])rocesse*s  of  man  before  the  dawn  of  history-.  For  this  reason,  as  well 
as  for  the  intrinsic  beauty  of  its  relics,  the  bronze  a^e  of  Kiiroix*  has  always 
attracted  a  host  of  enthusiastic  investigators.  .America,  too,  has  had  its 
transitional  ]K‘ri(Kl,  in  some  i)laces  a  true  metal  ajje  marked  by  the  smelting; 
of  cop|K*r  and  of  tin,  in  others  only  a  psendo-metal  pericnl,  copjx'r  bein^ 
treated  simjdy  as  a  malleable  stone.  The  Kskimos  inhabitinj;;  the  rejjions 
around  ('oronation  (inlf  were  in  this  pst*ndo-metal  stajje.  Pure  native 
copper  is  found  there  in  three  places;  at  the  head  of  Prince  .\llK*rt  Sound 
on  X’ictoria  Island,  in  the  ('opjx'r  Mountains  west  of  the  C'oppermine  River 
near  its  month,  and  on  the  islands  in  Bathurst  Inlet,  ('opper  obtainerl  from 
all  these  sources  was  hammered  into  tools  and  weajxms  by  the  h^skimos. 
but  most  of  their  supply  seems  to  have  come  from  the  C'op|K“r  Mountains. 
.\monji  the  Kskimos  of  northern  ('ireenland  there  was  also  a  psendo-metal 
peri(Kl  marked  by  the  use  of  meteoric  (and  ]M)ssibly  telluric)  iron  instead  of 
copper;  but  this  use  of  iron  never  extendwl  outside  of  (ireenland  and  so 
<loc“s  n<)t  come  within  the  sco])e  of  this  pajx*r,  which  is  concerned  only  with 
the  ('entral  ICskimos  and  their  copper. 

I'm-:  An(  iKNT  Porfi.ATioN  i.\  Cokonatio.n  (ifl.F 

The  earliest  evidence  of  inhabitants  in  the  present  home  of  the  C'opjKT 
1-iskimos,  the  region  around  ('oronation  (inlf,  comes  from  archeoloj^ical 
sources.  At  various  |)laces  alonj^  the  coast  there  have  been  found  jjraves  in 
the  shape  of  stone  cairns  and  ruins  of  houses  built  of  wcmkI  and  covered  over 
with  sod.  'I'he  ('oj)]X‘r  Kskimos  of  the  ])resent  day,  like  their  kinsmen  in 
Hudson  Bay,  do  not  cover  their  dead,  but  merely  leave  them  on  the  surtace 
of  the  ground  to  the  mercy  of  the  elements  and  Ix'asts  of  prey;  but  stone 
cairns  of  a  similar  character  to  those  of  Coronation  (  lulf  were  discovereil  by 
Mr.  Stefansson  on  the  frinj^e  of  the  Mackenzie  region  around  ('a|X“  Parry  and 
l.an^ton  Bay.  Mouse's  of  W(mk1  covert'd  over  with  s(k!  are  also  unknown  to 


*  l’ul)lislu*<i  by  pcriiiission  of  the  director.  Victoria  Memorial  Mus«-uin.  Ottawa. 

'  By  stone,  copix-r.  bronze,  or  iron  aKe  tbrouebout  this  i>;i|M*r  I  mean  tbe  |XTi<Kl  duritiK  which  stone,  copp  r. 
bronze,  or  iron  predomin.iteil  in  all  implements  that  re<|iiire  an  edwe.  as  knives.  hariMM)n  iM>ints.  arrowheads, 
etc. 
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tl  present  inhabitants  of  Coronation  (iiilf,  although  in  the  Mackenzie 
(li  t.i  and  in  Alaska  they  constituted  the  normal  tyix,*  of  dwelling.  Kx- 
»M\ationof  the  ruins  revealcxl  the  presence  of  |)ottery,  likewise  a  western, 
not  an  eastern  Kskimo  pnxluct,  together  with  haq^Km  i)oints  and  fishhooks 
that  were  foreign  to  the  Copper  Kskimo  culture  hut  (piite  usual  in  the 
Mackenzie  delta  and  in  Alaska.  We  can  have  no  hesitation  therefore  in 
aM  ribing  these  ancient  ruins  in  the  ('opixT  Kskimo  countiy'  to  a  tribe  or 
tribes  affiliatt'd  with  the  Kskimos  dwelling  tcxlay  in  the  Mackenzie  delta. 


Bcvt-fi'-t 


f'mymsula 


•hing  miiiam 
Island 


YAthKyed 


RuifiZ  of  wood  and  sod  hoijs*»s 
B  Stone  houses 

Yfestern  hmitsof  Copper  E'Jarm: 


Ku..  I — Map  showing  tlie  western  limits  of  the  CopixT  Kskimos  and  the  distribution  of  Kskimo  house  tyi>et 
in  the  vicinity  of  Coronation  Gulf. 


Kurthermore,  we  may  be  reasonably  sure  that  they  actually  migrated  from 
the  west,  for  otherwise  they  would  not  have  used  driftwixxl  for  their  dwel¬ 
lings,  driftw<xxl  Ixing  ver>’  scarce  in  ('oronation  Ciulf. 

riie  date  of  the  ruins  can  only  lx*  conjectured.  In  one  settlement  the 
H(X)rs  of  the  houses  are  said  to  have  been  three  or  four  feet  below  the  general 
level  of  the  terrain,  but  the  turf  that  covered  the  walls  and  roofs  would 
|)r()bably  account  for  about  two  feet  of  this  depth.  Xo  precise  estimate  can 
lx*  made  of  the  time  retjuired  for  an  extra  f(X)t  or  two  of  soil  to  accumulate 
above  this,  since  that  would  depend  on  the  nature  of  the  vegetation,  the 
IMisition  of  the  ruins,  and  the  watershed  of  the  surrounding  countiy.  Judg¬ 
ing,  however,  from  similar  remains  on  the  north  coast  of  .Alaska  we  should 
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Fiiis.  2-4 — Cultural  featun-s  of  the  western  Eskimos. 

Fig.  2 — (irave  of  a  western  Eskimo,  covered  witli  logs  in  tlie  usual  manner.  Barter  Island,  northern 
.Maska.  (Photograph  by  D.  Jenness.) 

F'ig.  3 — Ruins  of  wood  and  sod  houses  at  Demarcation  Point,  on  the  .-Maska-Canada  boundary,  once  in¬ 
habited  by  Mackenzie  River  Eskimos.  (Photograph  by  D.  Jenness.) 

F'u;.  4 — The  umiak,  or  large  skin  boat,  of  the  western  Eskimos.  (Photograph  by  D.  Jenness.) 
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riGS.  5-7 — Eskimo  cultural  features  of  eastern  origin 


riG.  5 — Grave  of  a  Copper  Eskimo.  The  body  lies  unprotected  on  the  surface  of  the  ground.  (Photograph 
by  G.  H.  Wilkins.) 


Fig.  6 — Ancient  stone  hut  at  Cape  Krusenstern,  Coronation  Gulf,  indicating  presence  of  eastern  Eskimos 
(Photograph  by  D.  Jenness.) 


Fig.  7 — Migration  of  a  Copijer  Eskimo  family,  with  a  long  river  kayak  on  the  sled.  (Photograph  by  R.  M. 
\nderson.) 
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hardly  Ik*  juslitied  in  assijjnin^  an  age  of  more  than  five  or  six  hundred  years 
to  the  ruins  in  the  C'oronation  (iulf  area. 

Besides  the  undoubtedly  western  character  of  these  ruins  one  ver\'  signifi¬ 
cant  |)oint  must  also  lx*  noticed.  As  far  as  my  infonnation  goes  at  present 
no  copper  was  found  within  them,  \’er\’  little  cop|x*r,  if  any,  has  Ixen  dis- 
coveretl  in  similar  ruins  in  the  Mackenzie  delta  and  in  .Alaska.  Hence  we 
may  reasonably  conclude  that  the  use  of  cop|x*r  was  practically  unknown 
to  the  Kskimos  at  this  peri(Kl,  at  least  from  C'oronation  Ciulf  westwards. 
Tlu*  Kskimos  of  Hudson  Bay  may  have  Ixen  acquainted  with  copixr  through 
contact  with  Indian  trilxs,  but  there  also  its  absence  in  archeological 
remains  proves  that  any  such  accpuiintance  must  have  been  \er>’  slight  and 
almost  negligible. 

.At  (  ape  Kellett,  on  Banks  Island,  there  was  an  ancient  settlement  where 
whalebones  were  usc*d  instead  of  w(mk1  for  the  framework  of  the  houses.* 
It  was  evidently  an  imi>ortant  center  for  whale  hunting,  like  (  ape  Bathurst 
on  the  mainland  op|M)site.  Many  whalebones  were  found  also  around  some 
of  the  old  W(mk1  and  srxl  houses  in  the  C'oronation  C'lulf  area,  and  their  in¬ 
habitants  must  have  been  familiar  with  the  methcxls  of  hunting  whale>. 
Probably,  therefore,  they  |>ossessed  the  large  oix*n  skin  boats  called  umiaks 
which  were  usually  enqdoyed  for  whaling.  The  present  inhabitants  of 
Coronation  (lulf  and  for  some  distance  east  along  the  coast  did  not  use  these 
boats  in  historical  times,  nor  is  there  any  evidence  to  show  that  they  had 
used  them  at  an  earlier  peri<Kl.  It  is  true  that  they  knew  of  them  tradition¬ 
ally,  but  such  traditions  may  easily*  have  filtered  in  through  trade  with 
either  the  eastern  or  the  western  natives. 

I'he  first  (piestions  that  arise  in  connection  with  these  ancient  settlements 
are,  why  did  they  fall  into  decay,  and  what  lx*came  of  their  inhabitants.** 
I'he  Kskimos  as  a  race  have  short  memories,  and  their  traditions  never 
carry  us  very  far  back  into  the  mists  of  the  past,  ('onsequently*  the  actual 
historical  reasons  can  never  lx*  dis('overt*d,  although  we  may*  conjecture  some 
of  the  cause's.  In  the  first  place  the  whaling  pursuit  could  never  have  lx*!*!! 
\ery  successful  in  Doljdiin  and  Cnion  .Strait  and  C'oronation  Ciulf,  since 
whale's  rarely  enter  these  restrictexl  waters.  Then,  again,  w(kk1  for  the 
building  of  house's  and  of  large*  skin  lM)ats  is  very  se'arce  along  the*  coast. 
('onse*(pie*ntly  the  old  {K)pulation  would  sckui  lx*  force*<l  either  to  change*  it> 
western  culture*  or  to  move*  elsewhere.  A  few  lean  years  may  have  re'diiceni 
its  numlx'r,  never  very  great,  and  force*d  the*  survivors  either  to  return  west 
to  their  earlier  home*  or  to  push  farther  eastward,  there*  to  lx*  swallowe*fl  up 
in  other  trilx*s  where*  the  nuHle  of  life  was  different.  The*  few  who  remained 
Ix'hind  in  the*  re*gion  around  C'oronation  (iulf  must  later  have*  merged  with 
the  immigrant  pe'ople*  who  fonn  its  present  jiojnilation. 

rhe'oretically  one*  other  |M)ssibility  is  open  with  re*gard  to  the  fate  of  the*s« 
ancient  inhabitants.  It  may  lx*  e'onceive*<l  that  they  slowly*  alte*re*d  their 
mode  of  life*  and  Ix'came*  the  ance*stors  of  the  C'op|x*r  Kskimos  of  the  present 


*  Sf  “Thi-  Lif«‘  of  the  Cojukt  H^skinios,**  Kff!-  '>/  th*  CaHadian  Arrlic  /CxfirdiliaH  ti/lJ-jS,  Vol.  li.  p.  4'' 
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(1  If  this  were  the  case  we  should  ex|x*ct  the  nuKlern  culture  in  this 
r.  on  to  retain  its  western  character  with  only  such  changes  as  were  forced 
ui  oil  it  by  the  environment  and  by  the  more  or  less  sixiradic  intercourse  with 
t  I  urn  Hskimos.  In  this  way  we  might  explain  ix*rhaps  the  cessation  of 
w  ii.ile  hunting  and  the  loss  of  the  umiak,  together  with  the  change  from  wcmkI 
.111(1  Mid  houses  to  snow  huts.  ('opix*r,  if  altogether  unknown,  may  have 
>ui)planted  stone  through  some  brilliant  discover\’  or  through  a  knowledge 
^.liiied  from  the  Yellow-knife  Indians  to  the  stnithward.  But  will  this 
tluorv  explain  in  detail  the  culture  of  the  Copper  Kskimos  as  it  is  known 
t(Kl.iy?  .And  can  we  reasonably  interpret  this  culture  as  developing  out  of 
the  stage  represcMited  by  the  old  whale-hunting  ix*ople  and  their  kinsmen  to 
the  westward? 

Present  Day  C'opper  Kskimos  Immi(;r\\ts  from  Hast 

.An  examination  of  the  culture  of  the  C'opjxT  Kskimos  of  today  reveals 
one  fact  very  clearly:  their  nearest  affiliations  are  not  with  the  Kskimos 
of  the  west  but  with  those  of  the  east  and  southeast.  In  material  culture 
thev  so  closely  restmible  the  .\etchilik  Kskimos  of  King  William  Land  and 
B(K)thia  Peninsula  that  both  must  have  the  s;ime  historical  background. 
Both  groups,  for  example,  use  the  siime  tyjx's  of  weajxins  for  sealing,  fishing, 
.111(1  caribou  hunting;  their  household  utensils  have  the  same  forms;  and 
their  dwellings,  both  snow  huts  and  skin  tents,  are  of  the  same  shajx*  and 
internal  arrangement.  Such  differences  as  ap[X*ar  in  the  sled  gear  and  in 
('ostume  are  of  a  minor  character  only,  while  the  art  patterns  and  the  tat¬ 
tooing  are  the  same  in  both  places. 

('ustoms,  traditions,  and  religious  Ix'liefs  also  link  the  Copper  Kskimos 
with  eastern  tribes  rather  than  with  western.  The  natives  of  the  C'orona- 
tion  Ciulf  area  frecpiently  visited  the  Netchilik  Kskimos  and  the  Kskimos  on 
the  Thelon  River;  they  knew  of  tribes  as  far  east  as  .Admiralty  Inlet  on 
B.iftin  Island  and  as  far  south  as  the  Kazan  River  that  runs  north  towards 
(  hesterffeld  Inlet.  Their  geographical  knowledge  of  the  country  to  the 
west,  on  the  other  hand,  was  much  more  limited.  Their  travels  in  that  direc¬ 
tion  rarely  extended  beyond  Wise  Point,  which  is  barely  outside  the  limits 
ot  their  normal  range;  and  only  one  name,  Cwallininniut,  was  known  for 
the  western  natives  and  for  whatever  sulKlivisions  there  might  lx*  among 
them.  The  mythologv'  of  the  ('opper  Kskimos  most  closely  resembles  the 
inythologA’  recorded  from  Hudson  Bay.  Both  places  have  the  well-known 
.'5e(lna  myth,’ which  has  not  lxx*n  found  in  the  Mackenzie  delta  or  in  .Alaska; 
nioreiAer,  the  personal  talxMis  so  common  in  the  two  latter  places  are 
unknown  in  ('oronation  ('>ulf  and  eastward,  where  much  more  emphasis 
i>  laid  on  the  distinction  Ix'tween  sea  pnKlucts  and  land  pnKlucts.  We 
may  cite  also  the  evidence  of  burial  customs.  In  Coronation  (iulf,  as  in 

’St  Kranz  Boas:  The  Kskiino  of  Battin  Land  and  Hudson  Bay,  Hull.  .\mfr.  .Museum  o/ .Vo/,  /list.,  Vol. 
*>  (yoT.  pp-  i-S'o;  rcftTenoc  on  pp.  lO.i-iftS- 
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the  east,  the  dead  are  simply  laid  out  on  the  surface  of  the  fjround,  unpro¬ 
tected,  hut  with  replicas  of  their  clothinjj;  and  miniature  implements  placed 
l)c*side  them;  in  the  west  no  such  miniature  articles  have  Ikh-mi  found  in 
the  graves,  which  were  always  co\ered  with  stones  or  logs  of  wckxI. 

Finally  the  linguistic  evidence  definitely  links  the  C'oronation  Gulf  area 
with  a  central  group  that  includes  northeastern  Hudson  Beiy  from  the 
Kazan  River  in  the  south  to  the  Netchilik  Hskimos  of  B<K)thia  Peninsula. 
Some  of  the  s|H*cific  marks  of  the  dialects  in  this  region,  as  distinguished 
from  the  dialect  of  the  Mackenzie  delta  area,  are: 

1.  I'he  use  of  n  and  ng  instead  of  /  in  many  temiinations. 

2.  A  preference  for  the  poq  and  voq  conjugation  endings,  whereas  these 
are  generally  replaced  in  the  Mackenzie  area  by  toq  and  yoq. 

3.  The  spirantizing  of  5  to  ch  (of  (lennan  ich),  with  a  tendency  for  it 
to  l)ecome  a  pure  breathing  in  initial  positions. 

4.  The  ap|x*arance  of  voiceless  /  (this  is  less  certain). 

5.  Frequent  substitution  of  conjunctive  mood  for  indicative. 

Language,  traditions,  and  customs,  then,  all  point  to  the  Copixr  Kskinios 
iK'ing  merely  a  subgroup  of  the  Hskimos  of  Hudson  Bay.  They  must  there¬ 
fore  l)e  comparatively  recent  immigrants  into  the  C'oronation  (iulf  region,  not 
descendants  of  the  old  whale-hunting  population  that  has  left  its  remains 
along  the  coast;  for  it  would  l)e  highly  unreasonable  to  supjiose  that  this 
old  |X)pulation  in  the  course  of  three  or  four  centuries  cast  off  all  the  most 
distinctive  features  of  its  culture  and  t(K)k  on  those  of  the  eastern  natives: 
for  example  that  it  not  only  drop|x*d  whale  hunting  in  umiaks  and  seal 
hunting  in  kayaks,  abandontxl  the  building  of  w(kx1  and  stxl  huts,  and  lost 
the  art  of  making  {tottery,  but  also  changexl  its  style  of  tent  and  altered 
the  kayak  from  the  short,  rather  broad,  sea-going  tyjx‘  such  as  jxTsists 
t(Klay  in  the  Mackenzie  region  to  the  long,  narrow  river  tyjx*  that  is  charac¬ 
teristic  of  the  Netchilik  Hskimos  and  the  trilx*s  inland  from  Hudson  Bay. 
It  is  not  improbable  that  some  of  the  old  inhabitants  sur\ived  and  blended 
with  the  immigrants,  but  the  predominantly  eastern  character  of  the  nuKlern 
culture  in  this  area  shows  conclusively  that  their  influence  must  have  Ikvii 
very  slight. 

.Archeologx’  also  {xovifles  clear  evidence  of  a  movement  from  the  eastward 
into  C'oronation  (lulf.  Houses  built  of  stone  have  never  Ixxm  found  among 
the  western  Hskimos,  although  they  are  numerous  throughout  the  whole 
of  the  eastern  region  from  Labratlor  north  to  the  Parry’  .Archijxdago  and  are 
still  used  as  dwellings  by  the  Hskimos  of  Smith  Sound  in  Cireenland.  Three 
such  houses  have  already  been  reported  from  the  C'op|x*r  Hskimo  country  , 
all  in  the  southwestern  {xrrtion  of  X’ictoria  Island.  Near  C'a^x*  Krusenstern 
on  the  mainland  op|K)site.  I  myself  examiner!  a  stone  structure  which  was 
a  little  t<K)  small  indecxl  for  a  dwelling  but  may  have  lx*en  either  a  meat 
cache,  like  the  stone  piles  on  Southampton  Island  in  Hudson  Bay,  or  more 
probably  still  a  fox  trap,  for  which  pur|K)se  similar  structures  are  erected 
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fXiii  tcKlay  five  hundred  miles  to  the  eastward  on  Adelaide  Peninsula. 
TIn-i  ruin  near  Caix*  Knisenstern  showed  no  signs  of  great  anti(|uity  and 
w.i'  rerlainly  much  more  recent  than  the  W(kk1  and  sod  houses  that  were 
discovered  later  in  its  vicinity.  With  the  three  stone  huts  on  \’ictoria 
Isl.ind  it  definitely  indicates  the  settlement  of  eastern  Kskimos  in  the  ('oro- 
nation  (iulf  region  at  a  peri(Kl  that  cannot  date  back  more  than  four  or 
h\c  centuries. 

Oric.ix  of  the  Copper  Culture 

Now  that  we  have  reached  the  conclusion  that  the  present  Copjx'r  Kskimos 
ri|)re>t‘nt,  for  the  most  part  at  least,  an  immigrant  people  from  the  east¬ 
ward,  a  second  problem  comes  up  for  our  consideration.  Copixr  was  ex¬ 
tensively  used  in  this  northern  area  both  by  Indians  and  Kskimos.  Did 
each  group  acquire  its  knowledge  independently;  or  did  one  of  them,  and 
which  one,  learn  the  use  of  copper  from  the  other? 

Let  us  examine  first  the  evidence  from  hZskimo  sources.  A  full  copper 
culture — a  culture,  that  is,  where  copjxr  replaces  stone  in  all  the  cutting 
implements — apixars  only  in  the  region  around  Coronation  (uilf,  where 
there  are  large  dei)osits  of  free  native  copper.  The  metal  was  well  known 
to  the  Kskimos  on  the  shores  of  Hudson  Bay  during  the  last  two  to  three 
centuries,  but  from  their  own  statements  it  is  clear  that  they  obtained  their 
.siipjdy  from  C'oronation  (iulf.  Copper  has  not  Inxm  found  to  my  knowledge 
in  the  older  ruins  of  northern  Alaska  and  the  Mackenzie  delta.  \  little 
drifted  in  at  a  later  date;  but  this,  like  the  soapstone  lamps  and  {)ots,  was 
derived  from  trade  with  the  Copper  Kskimos.  At  first  sight,  therefore,  it 
would  appear  that  the  only  knowledge  of  cop[X‘r  the  Kskimos  wssessed 
came  from  the  deposits  in  the  C'oronation  C'lulf  area.  Now  the  old  W(kk1  and 
mkI  houses  in  this  region,  which  are  probably  not  more  than  five  or  six 
hundred  years  old,  reveal  a  stone-age  culture;  copper  either  d(xs  not  appear 
at  all  or  is  found  in  ver>'  sparing  (piantities.  C'onsequently  the  copjXT  culture 
among  the  Kskimos  must  be  of  comparatively  recent  growth,  sr)  recent 
indeed  that  it  did  not  have  time  to  spread  far  from  its  home  lx*fore  Kuro- 
jK-ans  apixaretl  on  the  scene. 

We  can  glean  a  little  more  infonuation  on  the  subject  from  the  journal  of 
Samuel  Hearne,  who  made  a  journey  to  the  mouth  of  the  C'op|x*nnine  River 
with  a  band  of  C'hipewyan  Indians  in  1771.  At  Bloody  Fall,  near  the  mouth 
<tf  the  Copix*nnine,  his  Indians  murdered  five  Kskimo  families.  Hearne’s 
description  of  the  twds  and  weapons  these  Kskimos  possessed  shows  that, 
with  one  exception,  they  did  not  differ  fiom  those  in  use  up  to  the  lx*ginning 
of  the  present  centurv.  This  one  exception,  however,  is  all-important. 
He  says;  “Their  arrows  are  either  shod  with  a  triangular  piece  of  black 
s>tone,  like  slate,  or  a  piece  of  copixr;  but  most  commonly  the  former.”^ 
Now  a  century  later  the  use  of  slate  for  arrowheads,  or  for  any  tools  or  wea- 

'  Samui‘1  Uearne:  Journey  from  Prince  of  Wales's  Fort  in  Hud.son's  Bay  to  the  Northern  (X-ean  in  the 
^'■Jr<  176<),  1770,  1771.  and  1772,  new  edit.,  edited  by  J.  B.  Tyrrell.  The  Champlain  S<K'iety.  Toronto,  1911, 
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polls,  liad  virliially  ceasetl.  No  mention  is  made  of  it  by  the  explorers  of  the 
nineteenth  century,  although  they’  frequently  mention  cop|KT  arrowheads. 
One  arrowhead  tipiK‘d  with  stone  (slate?)  was  obtained  by  Mr.  StefansMin 
in  i<>ii  the  only  one,  I  lK*lieve,  that  has  lH*en  rejxirted  since  the  days  of 
Hearne.  Slate  |X)ints  are  still  found  (K'casionalK'  on  the  surface  of  the 
ground,  but  the  list*  of  them  in  1914  was  traditional  only’,  and  the  methixl 
of  manufacture  was  not  clearly’  rememliered.  It  would  seem  therefore  that 
the  C'opper  Kskinios  had  passetl  out  of  the  stone  age  not  so  very’  long  Ix-fore 
Ilearne’s  day’,  since  they’  still  retained  the  use  of  slate  in  at  least  one  of  their 
weaiMins,  and  that  a  very  im|X)rtant  one. 

The  linguistic  evidence  might  seem  to  run  counter  to  this  conclusion, 
riie  Eskimos  have  almost  exactly  the  same  word  for  copjK'r  from  Greenland 
to  northern  .Alaska,  and  even  in  northeastern  .Asia.  In  (ireenland  it  is 
kan^nusak,  kangusak,  or  kannussaq  (according  to  dialect);  from  Labrador 
to  northern  .Alaska  it  is  kannuyaq;  and  in  northeastern  .Asia  it  is  given  as 
kaniuyak.  There  are  some  obscure  features  about  this  word  which  I  do  not 
understand,  but  the  changes  that  it  has  undergone  in  (ireenland  would 
indicate  that  it  was  present  in  the  eastern  dialects  before  the  great  Eskimo 
migrations  to  (ireenland  lM.*tween  the  eleventh  and  the  fourtt*enth  centuries. 
Hut  the  fact  of  the  Eskimos  having  a  word  for  copiwr  liefore  kxk)  .A.  1). 
would  not  signify’  a  copjwr  culture  or  that  they  knew  of  coi)|x.*r  dejxisits  and 
the  art  of  hammering  out  the  metal.  1 1  cannot  therefore  vitiate  the  argument 
that  a  real  knowk*dge  of  coj)iK*r  was  acquirt*<l  by’  the  Eskimos  only  four  or 
five  hundred  years  ago,  when  it  arost*  in  the  region  around  ('oronation  (iulf. 

rilK  I’SK  OF  ('oi'PKK  .AmOM;  TUK  NORTHERN  INDIANS 

Let  us  turn  now  to  the  e\idence  on  the  Indian  side.  We  know  that  a 
knowledge  of  copper  was  widespread  among  the  Indians  in  very  early  times, 
riie  deposits  around  Lake  .Sujierior,  for  examjile,  were  worked  Ix'fore  the 
EurojH’ans  st*ttled  in  .America.  In  the  north  the  Yellow-knife  Indians  of 
(ireat  Hear  and  (ireat  .Slave  Lakes  received  their  name  from  the  extensive 
use  they  made  of  this  metal,  and  from  Hearne’s  testimony’  we  gather  that  it 
was  not  a  recent  acijuisition  among  them.  I  may  (|uote  his  words  in  ex- 
tenso: 

“Hefore  ('hurchiM  River  was  settled  by  the  Hudson’s  Hay’  ('ompany. 
which  was  not  more  than  fifty’  years  previous  to  this  journey’  Ix'ing  under¬ 
taken  (i.  e.  after  1721]  the  Northern  Indians  [('hi|x*wyansl  had  no  other 
metal  but  copper  among  them,  except  a  small  cpiantity  of  iron-work,  which 
a  party  of  them  who  visiter!  \’ork  Eort  about  the  year  one  thousand  st*ven 
hundred  and  thirteen,  or  one  thousand  seven  hundred  and  fointeen,  pur¬ 
chased,  and  a  few  pieces  of  old  iron  found  at  ('hurchill  River,  which  had  un¬ 
doubtedly  lH*en  left  there  by  ('aptain  Monk.  This  lieing  the  case,  numlx'rs 
of  them  from  all  (juarters  used  every  .Summer  to  resort  to  these  hills  [the 
('ojiper  Mountains  near  the  ('ojiiiermine  River]  in  search  of  copper;  of  which 
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ll,  made  hatchets,  ice-chissels,  bayonets,  knives,  awls,  arrowheads,  »S:c. 

1 1  many  paths  that  had  been  l)eaten  by  the  Indians  on  these  (K'casions, 
ai>  which  are  yet,  in  many  places,  ver\'  jx‘rfect,  especially  on  the  dry  ridges 
ai  I  hills,  is  surprising;  in  the  rallies  and  marshy  grounds,  however,  they 
ar<  most'y  grown  over  with  herbage,  sti  as  not  to  l)e  discerned. 

The  C'opi)er  Indians  [Yellow-knives]  set  a  great  value  on  their  native 
nit  tal  even  to  this  tlay ;  and  prefer  it  to  iron,  for  almost  every'  use  except  that 
()i  a  hatchet,  a  knife,  and  an  awl:  for  these  three  necessary'  implements, 
coiiper  makes  but  a  very'  jxKir  substitute.  When  they  exchange  copix?r 
for  iron-work  with  our  trading  Northern  Indians,  which  is  but  seldom, 
die  standard  is  an  ice-chissel  of  cojrper  for  an  ice-chissel  of  iron.  .  . 

We  should  not  take  tcK)  seriously  Hearne’s  remarks  about  the  tracks  worn 
l)\  the  Indians  on  their  visits  to  the  Copjx'r  Mountains.  Probably  they  were 
nodiing  but  the  trails  of  caribou  or  musk  oxen,  which  often  travel  along 
wcll-detined  paths.  Hut  his  statement  drx's  prove  that  the  northern  Indians, 
including  the  Yellow-knives,  Dog-ribs,  and  C'hi|x*wyans,  had  a  full-fledged 
copixr  culture  in  the  seventeenth  centuiy',  when  the  Eskimos  to  the  north 
(tf  them  seem  not  to  have  fully  emerged  from  the  stone  age.  Moreover,  from 
numerous  passages  in  his  journal  it  is  clear  that  the  two  races  frequently 
came  into  contact  with  each  other  at  this  {x*ri(xl,  and  even  though  such  con¬ 
tact  may  always  have  meant  hostilities,  this  would  not  prevent  a  knowkxlge 
of  cojrjxT  from  passing  from  one  to  the  other.  We  learn  also  that,  although 
the  lower  reaches  of  the  ('opix*nuine  River  were  very  remote  from  the  usual 
lumting  grounds  of  the  C'hipewyan  Indians  who  visited  Fort  Churchill,  so 
well  known  was  the  route  that  these  Indians  did  not  hesitate  to  make  the 
long  and  arduous  journey  of  nearly  a  thousimd  miles  in  order  to  obtain  their 
own  supply  of  copper  from  the  “mines,”  rather  than  to  rely  on  their  trade 
with  the  Yellow-knives.  Ilearne  gives  the  C'hi|x?wyan  legend  concerning 
the  discoveiy'  of  these  mines,  and  a  slightly  different  version  of  the  same 
legend  was  obtained  fifty  years  later  by  Sir  John  Franklin.  Although  too 
long  to  (jiiole  here  in  full,  it  has  an  im])ortant  lx*aring  on  our  incpiiry  in¬ 
asmuch  as  it  ascribes  the  dist'overy  of  these  copper  deixisits  near  the  ('opjxr- 
luine  River  not  to  an  outside  ix-ojile  but  to  the  (  hijx'wyans  themselves  and 
ini])lies  that  they  were  acejuainted  with  the  metal  even  before  this  discovery. 
We  cannot  tell  how  long  it  would  take  for  such  a  myth  to  arise,  but  it  cer¬ 
tainly  d(x*s  not  favor  any  recent  intrcKluction  of  cojiper  from  an  outside 
>ource. 

Eskimo  C  opper  C'i  i.ture  Derived  from  Indians 

Our  investigation  has  now  brought  to  light  two  facts.  First,  the  limited 
distribution  of  copper  among  the  Eskimos,  its  absence  or  scarcity  in  the 
older  settlements,  and  the  use  of  stone  for  arrowheads  in  Coronation  (iulf, 
the  center  of  the  Eskimo  copper  culture,  down  to  the  end  of  the  eighteenth 
centuiy,  all  indicate  that  the  extensive  use  of  copper  among  the  Eskimos 
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<l(H.*s  not  (late  hack  more  than  four  or  five  centuries.  Secondly,  the  wide¬ 
spread  cop|x*r  culture  of  the  northern  Indians  in  the  seventeenth  centurv 
was  many  generations  old  even  at  that  ix*ri(Kl;  moreover,  the  Indians 
throughout  a  great  part  of  North  America  were  making  extensive  use  of 
co])per  long  before  the  arrival  of  Kuroixans.  In  the  light  of  all  these  facts 
only  one  conclusion  seems  j)ossible:  the  Indians  were  the  first  to  learn  the 
use*  of  copper,  and  the  Kskimos  borrowed  it  from  the  Indians. 

Migration  of  the  C'oppkk  Kskimos  Part  of  a  Greater 

MUiRATION  FROM  InLAM) 

I  have  tried  to  prove  that  the  (\)p|XT  Kskimos  came  about  five  centuries 
ago  from  the  east  to  C'oronation  (iulf  and  in  that  region,  through  contact 
with  the  Indians,  acquired  the  cop|x*r  culture  which  marks  them  off  from 
other  Kskimos.  C  an  we  gather  any  clues  as  to  their  earlier  history? 

I'he  subject  recpiires  more  investigation  than  I  have  yet  been  able  to 
Ix'stow  on  it.  Hut  I  have  already  ]M)inted  out  a  few  of  the  many  features  i 

that  tend  to  unify  all  the  Kskimo  tribes  from  the  Kazan  River  northward  ! 

to  Hoothia  Peninsula  and  C'oronation  Ciulf.  The  southern  tribes,  thost‘  on  1 

I 

the  Kazan,  Thelon,  and  Backs  Rivers,  are  inland  dwellers,  living  on  fish  * 

and  carilnni  anti  musk  oxen.  They  seldom  visit  the  coast  except  for  trade  i 

and.  if  they  know  any  methtnls  of  sealing  at  all,  know  only  the  tmmpok  \ 

and  utok  methtHls,  i.e.  the  watching  over  the  seal  hole  in  the  ice  and  the 
stealthy  creeping  ujxm  a  seal  that  lies  on  the  surface  of  the  ice  outside 
its  hole.  Kven  the  Kskimo  tribes  along  the  north  coast  from  Dolphin  and 
Knion  .Strait  to  B(W)thia  Peninsula,  who  sixmkI  more  than  half  the  year  | 

either  on  the  seashore  or  on  the  ice  near  by,  hunting  the  seals  at  their  i 

breathing  holes,  are  not  really  a  littoral  jxople  in  the  sense  that  the  Kskimos 
east  and  west  of  them  are  littoral.  Kor  the  sea  is  usefid  to  them  only  when 
it  is  frozen  solid  like  the  land.  ()ix*n  water,  a  blessing  to  the  littoral  Kskimos, 
is  a  hindrance  to  these  northern  tribes,  since  they  possess  no  large  skin 
boats  and  sealing  from  the  kayak  is  an  unknown  art.  Their  summer  life  is 
the  siiine  as  that  of  the  inland  Kskimos,  and  their  winter  life  differs  from 
it  only  in  that  they  hunt  seals  through  holes  in  the  sea  ice  and  use  seal 
bhd)l>er  for  fuel,  instead  of  fishing  through  the  lake  ice  in  the  same  manner, 
hunting  caribou  and  musk  oxen,  and  using  caribou  tallow  in  the  stone 
lanii)s.  Both  groups  use  the  long  narrow  type  of  kayak  suitable  only  for 
lakes  and  rivers,  wear  clothing  cut  after  the  same  general  pattern,  and 
have  practically  the  same  dialect.  Kor  these*  and  other  reasons  I  am  inclinc“d 
to  believe  that  the  C'opper  and  Netchilik  Kskimos  migrated  to  the  coast 
from  inland  only  a  few  centuries  before  the  ajipearance  of  the  C'opjx-r 
I'skimos  in  C'oronation  C'lidf.  This  would  imply  a  general  movement  from 
inland  about  seven  or  eight  centuries  ago,  both  to  the  northern  coast  line 
and  to  the  western  shores  of  Hudson  Bay;  and  it  is  noticeable  that  in  lK)th 
these  regions  the  same  extreme  emphasis  is  laid  on  the  distinction  lx*tween 
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~t  ,,  .111(1  land  pnKlucts,  a  distinction  that  is  much  less  pronounced  in  other 
K'kinio  trilies.  The  natives  on  the  shores  (>f  Hudson  Bay,  who  have  a 
nil  re  strictly  littoral  culture,  may  have  been  influenced  by  older  littoral 
tribes  in  Baftin  Island,  who  have  hardly’  alTected  the  Xetchilik  and  CopjxT 
K>kinios  owing  to  the  greater  difticulties  of  communication. 

The  primary  cause  for  this  migration,  if  m\’  theory’  holds  good,  was  pres¬ 
sure  from  expanding  Indian  trilx.‘s.  Not  all  the  inland  Eskimos,  however, 
were  driven  out  to  the  coast.  A  considerable  number  were  congregated  in 
the  liarren  lands  north  of  the  Thelon  River,  whence  many’  of  them  returned 
south  as  s<K)n  as  the  pressure  was  removed.  Thus  we  learn  from  Hearne’s 
u.irrative  that  the  basin  of  the  Kazan  River  was  Chipewyan  territory’  in 
lii>  day:  but  shortly  after  his  journey’  a  rapid  decline  set  in  among  the  north¬ 
ern  Indians,  their  hunting  grounds  became  more  restricted,  and  the  Eskimos 
gained  (regained?)  control  of  the  Kazan  basin.  Tyrrell,®  in  i8()3  and  i8()4, 
discovered  lietween  five  and  six  hundred  H!skimos  along  this  rivei,  all 
inland  natives  who  only’  visited  the  coast  for  trade.  Almost  certainly’  they’ 
had  not  abandoned  the  coast  for  an  inland  life  but  had  migrated  south 
from  the  barren  lands  iK’tween  Backs  River  and  Boothia  Peninsula. 

If  later  investigations  confirm  this  thecjry’  of  a  migration  of  inland  Eskimcjs 
lo  the  coast  some  time  after  kkk)  A.  I).,  it  will  pave  the  way’  for  still  larger 
issues.  The  Eskimos  of  Southampton  Island  in  Hudson  Bay’,  for  example, 
whose  jirimitiveness  has  remained  an  unexplained  enigma,  may  jx-Thaps  be 
interiiretwl  as  a  small  first  wave  that  moved  out  farther  than  the  rest  and 
liecame  isolated,  thereby  escaping  the  cultural  influences  that  affected 
the  rest  of  Hudson  Bay.  The  theory’  will  involve  also  the  perhaps  synchro¬ 
nous  migrations  from  Baffin  Island  into  (Greenland  and  raise  the  problem  as 
to  whether  the  same  causes  may’  not  have  operated  in  this  movement  also, 
although  here  it  mainly  or  exclusively'  affected  coastal  tribes.  Einally 
there  would  remain  the  question  of  the  connection  between  the  western  and 
the  eastern  coastal  Eskimos  and  of  both  of  these  with  the  inland  tril)es. 

In  regard  to  the  often-discussed  problem  of  the  ultimate  origin  of  the 
INkimos  and  their  ix’culiar  civilization  I  have  no  opinion  to  offer.  The 
theories  outlined  above  deal  onlv  with  the  historv  of  a  small  portion  of 
the  race  during  the  last  thousand  years.  If  they’  concern  an  area  which, 
in  the  opinion  (jf  some  of  the  ablest  ethnologists,  saw  the  transfonnation 
of  an  original  inland,  proto-Eskimo  population  into  the  littoral  Eskimos 
that  we  know  t(Klay’,  my’  theories  need  not  be  considered  as  running  counter 
to  that  o])inion,  because  such  a  transformation,  if  it  ever  did  take  place,  must 
have  occurred  many’  hundreds  of  y’ears  before  the  Christian  era.  But  a 
I>ermanent  solution  of  the  entire  Eskimo  problem  can  hardly’  be  satisfactorily’ 
attemj)ted  until  more  e.xcavation  has  been  done  among  the  ancient  ruins 
of  (  anada  and  Alaska  and  additional  studies  have  been  made  of  the  living 
K>kimos  in  parts  of  both  these  countries. 

*  J.  B.  Tyrn-II:  Report  on  the  Doobaunt.  Kazan  and  Fcrsuson  Rivers.  .1  nn.  Kept.  Geol.  .Survey  cf  Canada, 
'ol.  (X.  S.),  i8y6.  pp.  I  F-218  F;  reference  on  j>.  I(>^  F. 


A  WOOL  MART  OF  THE  INDO-TIBETAN 
BORDERLAND 


By  H.  Lkk  Sni  TTLi: worth 
Indian  Civil  Service 

Iiunicdiately  lo  the  south  of  the  Maharaja  of  Jammu  and  Kashmir's 
territory  of  I.adakh,  or  lattle  Tibet,  as  Eiijjlish  writers  used  to  call  it.  a 
narrow  tongue  of  British  India  runs  eastward  to  meet  inde|x*ndent  Western 
Tibet.  The  end  of  this  tonjiue  comprises  the  cantons  of  Spiti  and  Lahul 
both  of  which  tracts  |)olitically  belonji;  to  the  Kanjjra  District  of  the  Funjah.' 
South  of  Spiti  lies  the  native  state  of  Bashahr.  After  the  first  Sikh  War  in 
1H46  the  British  (iovernment  retained  this  strip  of  country,  barely  120  miles 
wide  north  to  south  and  mostly  consistinjj  of  sparsely  populated  and  barren 
mountain  wastes,  in  order  to  st*cure  a  route  under  its  own  control  lK*tween 
the  wool  districts  of  TilK*t  and  the  Punjab  plains.  This  was  thoujjht  neces¬ 
sary.  as  in  those  days  traders  were  subjectc^d  to  innumerable  delays  and 
imjK)sts.  both  authorized  and  unauthorized,  in  the  hill  states  through  which 
they  had  to  pass.  \ow  that  roads  are  improvetl  and  vexatious  obstacles  to 
trade  have  btx'ii  rentoved.  a  considerable  volume  of  trade  from  Tibet  passes 
through  Kashmir;  but  still  a  fair  amount  reaches  the  I*unjab  through  Lahul 
and  Kulu.  This  is  largely  owing  to  the  enterprise  of  the  Lahul  [people, 
keen  traders  who.  s|K*aking  the  Til)etan  language  and  being  used  to  TilK'tan 
conditions,  do  not  find  it  ditificult  to  negotiate  with  the  pastoral  nomads 
of  the  high  stepjx's. 

Thk  Sol  rc'e  of  the  W(X)e 

riie  part  of  Tibet  from  which  comes  the  bulk  of  the  wool  and  certainly  the 
best  of  It.  is  the  (  hang  Tang,  or  “Northern  Idain.”  lying  north  of  Nari 
Khorsum.  the  district  which  contains  the  sources  of  the  Indus  and  Sutlej, 
and  northwest  of  the  Tsang-jM)  valley,  in  which  are  situated  Lhasa  and 
most  of  the  settled  ])ortionsof  Tiln't.  (ieograj)hically  it  extends  into  Rupslui. 
l)oliti('alIy  a  part  of  Kashmir.  The  ('hang  Tang  has  Ix'en  aptly  described  as 
“a  wind-swei)t  expanse  of  bare  mountains  and  shallow  valleys  filled  with 
brackish  lakes,  that  find  no  outlet  for  their  waters.  Hardly  anywhere  dents 
the  surface  sink  below  the  level  of  the  highest  iM)int  of  the  .-\l|)s.”  There  are 
no  real  \  illages  in  the  ('hang  Tang.  The  inhabitants  dwell  in  low  black  tents 
of  yaks’  hair,  in  shape  much  like  those  of  Bedouins,  and  shift  their  encamp¬ 
ments  about  according  to  the  season  to  obtain  the  best  grazing.  Most  of 
the  grazing  grounds  lie  between  i.S.ckk)  and  17.5(X)  feet.  The  snowfall  is 
small,  far  less  than  farther  west  in  Lahid.  Even  in  the  winter  months  a 

'  For  lurtluT  <li-<»  rii)ti<)n  s«-<-  ttie  author's  ikiiht:  Bordi-r  Countries  of  tlie  Punjab  Ilitnalaya,  Gfngr.  Journ.. 
\'ol.  Oil.  lojj,  lui.  J41  .>0K. 
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I'll..  I — Mai)  showiiiR  the  situation  of  I’atseo,  a  wool  mart  of  the  l)or(ler  reition  fx'tween  the  liiRhlands  of 
Titx  t  and  tlie  northern  plain  of  India.  The  boundary  of  the  administrative  suMivision  of  Laihiil,  Spiti,  and 
Kulu  is  sliown  by  a  line  of  dashes.  S-ale  of  map  approximately  i :  6,500.000. 


(  hanji  I'anj;  is  intense  and  penelratinjj.  The  animals,  domesticated  and 
wild,  which  inhabit  that  inhospitable  region,  ha\e  been  provided  bv  nature 
with  suitable  warm  coverings  for  their  btKlies.  The  fleece  of  the  sheep  is  of 
very  long  firm  staifle,  up  to  six  inches  and  even  sometimes  a  little  more, 
though  rather  harsh  in  texture.  These  big  long-legged  sheep  of  the  Tibetan 
nomads  of  the  “Northern  IMain”  are  known  as  the  “Northern”  animal  or 
"Hyang-gi.”- 


The  word  "ByanK"  is  interestinK  as  it  represents  tlie  oriRinal  pronunciation  of  tile  Tilx-tan  word  for  North. 
■<  li.mR."  “ChanK"  is  still  written  as  “KyanR”  in  the  Tiln-tan.  The  termination  "-ui’’  merely  indicates  a  Rcuitive 
't  turns  the  precedins  noun  into  an  adjective. 
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!  ar  amount  of  grazing  can  lie  obtained,  as  the  violent  gales  of  wind  blow 

i'  aw  the  hard  tine  snow  from  the  more  exi>osed  parts  of  the  lower  slopes. 

Du  ng  the  same  season  in  the  less  elevated  valleys  of  Spiti  and  Lahul,  be- 
iwt  11  lO.tKK)  and  14,000  feet  high,  no  grazing  is  |X)ssible,  for  the  snow  lies  to 
a  (I*  pth  of  eight  feet  or  more:  Hocks  and  herds  have  to  be  stall-fed  and  are 
foiiiined  to  the  lower  stories  of  the  houses.  At  the  same  time  the  cold  in  the 


above  15.000  feet 


10.000  - 15.000 


below  1,000  " 


Fn..  2 — Laliiil  i>ack  sheep  ami  Roats  ascendiiiR  the  Karalaeha  Pass,  16,047  feet  high  (see  map.  Fig  D- 
They  are  taking  up  grain  to  Western  Tiiict  and  will  bring  down  wool. 

F'ig.  3 — Bales  of  wool  from  Patseo  on  their  way  to  Siiltanpur  in  Kulu.  The  I^ahula  is  taking  them  dowr. 
on  his  sheep  and  goats. 
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Sm'ATION  OF  THE  VV(X)L  MaRT 

Many  Lahulas  either  own  flocks  of  these  Chang  Tang  sheep  or  are  share¬ 
holders  in  them  with  the  Til)etan  Chang-pas.  Other  Lahulas  pay  advances 
for  the  w(K)l  they  will  want  in  the  coming  year.  The  result  is  that  practically 
all  the  w(K)l  that  enters  Lahul  is  in  the  hands  of  a  small  number  of  dealers, 
and  outside  buyers  have  little  chance  of  obtaining  any  quantity.  Nowadays 
the  w<K)l  mart  is  situated  at  Patseo,  <)r  Oo-zam,  to  giv'e  it  its  Tilxjtan  name, 
on  the  Hhaga  River.  The  name,  meaning  “stone  bridge,”  has  outlived  the 
natural  bridge  whose  existence  it  commemorates.  This  bleak  spot  is  ten  miles 
west  of  the  Haralacha  Pass  on  the  Great  Himalayan  Range  and  eight  miles 
to  the  northeast  of  the  last  I-ahul  village  of  Darcha.  The  little  stony  plains 
that  lie  on  either  side  of  the  Bhaga  are  nearly  i^.txK)  feet  above  sea  level.  The 
Chang-pas  and  their  flocks  are  not  supposed  to  thrive  at  low  elevations; 
certainly  they  do  not  enjoy  them.  However,  it  is  said  that  in  old  times  they 
travele<l  25  miles  farther  southwest  down  to  where  the  Bhaga  joins  the 
Chandra  at  a  little  below  the  io,(KX)-foot  level.  From  this  instance  and 
another  in  Sjiiti,  in  which  within  the  memory  of  man  the  mart  has  been 
shiftwl  nearly  40  miles  eastward,  it  will  apiH*ar  that  the  ever  increasing 
demand  for  w<m)1  has  inductKl  the  merchants  to  travel  farther  and  farther 
toward  the  w<m)1  ])r(Klucers’  countr\’,  reducing  the  journey  for  the  shepherds 
and  their  flix  ks.  Kven  as  it  is,  some  flixks  bound  for  Patseo  may  have  to 
travel  for  a  month  or  more  from  their  grazing  grounds  bev’ond  the  Indus, 
|H‘rhaps  150  or  2(X)  miles  away,  while  those  from  neighboring  Zangskar  or 
Rupshu  have  to  be  on  the  move  for  at  least  a  fortnight.  For  flocks  must 
tra\el  slowly  and  have  ample  time  to  graze. 

It  w  ill  have  been  gatherexl  that  the  bulk  of  the  wool  that  comes  to  market 
is  carried  there  grow  ing  on  the  sheep.  But  some  animals  are  shorn  at  home, 
and  their  w(k)1  is  brought  in  small  bales  on  the  backs  of  sheep  or  goats — the 
common  carriers  of  roadless  Tilwt.  Klsewhere  in  Tilx.*t  and  in  Lahul  and 
Kulu  sheep  are  clipped  at  least  tw  ice  a  year,  but  here  shearing  is  done  only 
once  in  the  year  in  late  July  or  August.  At  this  time  great  flocks  of  long- 
fleect'd  sheej),  each  flix'k  consisting  ix'rhaps  of  a  thousand  or  so  in  charge  of 
two  or  three  w  ild-l(M)king  men  and  a  few  fierce  TilK'tan  mastiffs,  and  many 
smaller  flocks  of  pack  sheep  and  goats  all  proceeding  westw'ard,  will  be  met 
with  on  the  desolate  46-mile  stretch  of  road  between  Patseo  and  the  great 
u|)land  plain  of  Lingti,  I4,fxx)  feet  high,  where  -Spiti,  Lahul,  and  Ladakh 
meet.  .\s  far  as  Lingti  there  is  a  fair  mule  road,  which  then  turns  north  to 
Leh.  But  bevond  here  to  the  east  made  roads  are  nonexistent. 


Trade  .\t  the  Mart 

I'or  a  whole  month  at  this  time  ever\’  available  jiiece  of  ground  at  Patseo. 
among  the  rocks  as  well  as  on  the  little  plains,  is  occupied  by  tents,  men. 
.miinals,  piles  of  fleeces,  bags  of  salt  and  borax  from  the  East,  and  bales  ot 
cotton  (doth,  packages  of  tea,  and  bags  of  grain  from  the  West.  The  nu*r- 
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(h.i  (list*  from  the  Punjab  plains  and  Kiilii  or  Lahul  is  carried  up  on  ponies 
or  ]  ick  sheep  and  goats  of  breeds  different  from  those  they  meet  at  Patseo. 
Tilt  -ame  animals,  with  more  bought  from  the  TilK*tans,  take  down  the  wool. 

A  itt'Hy  load  is  from  i(x)  to  2ck)  jKumds  or  more  according  to  the  condition 
of  the  road.  Men  from  Kulu  and  a  few  I.ahula  women  also  take  away  loads 
of  (it)  or  70  pounds  on  their  backs  in  “kiltas,”  the  conical  baskets  used  by  hill 
folk  throughout  the  Himalaya.  Owing  to  the  nature  of  the  transport  possible 
on  these  roads  trade  here  must  always  remain  on  a  small  scale  as  compared 
with  lands  where  railways  or  waterways  are  available.  In  the  year  ipi8 
i()i()  im|K)rts  by  this  route  consisted  of  3878  maunds  of  w(M)1  and  5820 
maunds  of  salt,  each  maund  etjual  to  82  pounds.  .Also  in  the  siime  year  <)<)5o 
li\a-  sheep  and  goats  were  im|)orted,  and  no  (loubt  many  of  the  sheep  were 
^h(^rn  later.  If  we  calculate  the  total  im|M)rts  of  wool,  salt,  borax,  and  other 
articles  in  |K)ny  loads,  about  5(KK)  |)onies,  (juite  a  res|)ectable  numlK*r,  would 
he  rc(iuired  for  transportation.  But  the  wool  entering  by  this  route  is  only 
a  >niall  i)art,  a  little  more  than  one  tenth,  of  the  total  w(k)1  im|M)rts  from 
I'ihet  to  British  India,  which  in  IP15-1916  amounted  to  1346  tons.  That 
this  is  so  is  not  surprising  when  we  remember  that  Patseo  is  some  255  miles 
from  the  railroad  at  Pathankot,  whence  the  wool  goes  to  the  mills  at  Dhari- 
wal  and  to  dealers  at  .Amritsar. 

During  .August  the  human  population  of  Patseo  is  made  up  of  most  varied 
elements.  Besides  Lahulas,  C'hang-pas,  and  others  from  inde|x*ndent  Tibet 
we  meet  with  Zangskaris,  Spitials,  Khampa  gypsies,  originally  from  Kham 
in  lar  eastern  Tibet  and  now  wanderers  between  Patseo  and  the  plains. 
Kuliiis,  and  a  few  tall  (  laddis  from  Kangra  or  C'hamba.  The  (7addis  keep 
immense  flocks  of  sheep  that  su])ply  a  coarse  short-stapled  fleece  of  much 
lt*>s  value  than  that  of  the  Tibetan  sheep  or  even  of  the  local  Lahul  or  Kulu 
flocks.  In  the  winter  these  sheep  are  pastured  among  the  outer  hills  and 
in  the  summer  move  up  to  Lahul  as  far  as  the  Baralacha.  Between  1(K),<hk) 
and  2(H).()(K)  of  them  cross  the  passes  into  Lahul  in  May  and  June  for  the 
rich  grazing  available  there;  but  they  are  shorn  near  the  plains  in  March 
and  November,  and  so  their  w(K)1  does  not  at)pear  at  the  Patseo  mart, 
riie  actual  sheep  shearing  at  Patseo  is  done  by  hand  by  the  servants  of  the 
l-.ihula  flock  owners  or  of  the  purchasers. 

.Accounts  at  the  market  are  settled  up  and  the  balance  due  is  paid  in  silver 
Indian  rupees,  together  with  an  advance  for  next  year's  wool.  In  this  way 
a  large  amount  of  rupees  goes  out  of  Lahul  into  Western  Tibet  every  year. 
In  I()i8-I()I9  Rs.c)9,893  were  recorded  as  leaving  Lahul.  In  the  same  year 
three  times  that  amount  of  silver  went  to  Tibet  and  Central  .Asia  from  the 
Ihmjab  by  the  various  routes  to  make  up  the  adverse  trade  balance.  It  is 
interesting  to  recall  that,  while  a  constant  stream  of  Indian  silver  enters 
Western  Tibet  annually,  another  stream,  one  of  gold,  some  of  it  from  Thok 
jailing  in  the  Chang  Tang,  flows  out  of  Kastern  Tibet  into  China.  In  the 
Year  before  the  Cireat  War  t'v>.b25  in  Tibetan  gold  entered  Tachienlu  alone. 
Hilt  none  of  this  gold  enters  Lahul.  It  is  strange  also  that,  though  Lahul  is 
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situaU-d  in  Kan}i[ra.  an  Indian  lea-pnKlucinj!;  district,  some  brick  tea  reaches 
Patseo  and  Lahul  from  far-off  ('hina  after  traversinjj  the  whole  length  of 
'I'ilK't  from  east  to  west.  So  little  grain  is  grown  in  the  ufdands  of  Western 
Tibet,  though  barley  rijKMis  there  up  to  elevations  of  I5,0(X)  feet  above  the 
sea,  that  were  it  not  for  the  imix)rts  of  grain  from  the  Punjab  and  Kashmir, 
the  sparse  |K)pulation  would  scarcely  l)e  able  to  live.  It  is  mainly  due  to  the 
large  supplies  of  w(M)1  available  that  the  C'hang-pas  are  able  to  import  suffi¬ 
cient  f(MKlstuffs  from  the  Punjab  and  the  more  fertile  parts  of  southeastern 
Tibet.  Wool  is  their  only  real  wealth,  as  the  Til)etan  Ciovernment  has  a 
mono|M)ly  of  gold. 

The  w(K)l  that  leaves  Patseo  does  not  go  straight  down  to  the  railway. 
I'he  bulk  of  it  is  carried  by  the  Lahula  ix)ny  men  through  Lahul  and  over 
the  i3.(KK)-foot  Rohtang  Pass  down  into  Kulu.  There  at  the  town  of  Sultan- 
|)ur,  c)o  miles  from  Patseo,  it  is  sold  either  to  down-country  purchasers  from 
.Amritsar,  Dhariwal,  and  Hoshiarpur  or  to  local  dealers,  who  will  distribute 
small  cjuantities  to  consumers  in  the  hills.  Most  of  this  buying  and  selling 
takes  |)lace  during  the  Kulu  Dussehra  fair,  when  large  crowds  from  all 
parts  attend  Sultanpur  to  join  in  the  religious  festival  or  engage  in  trade. 
Long  l)efore  then,  even  in  late  .August,  Patseo,  a  short  time  before  so  full  of 
life  and  activity,  is  deserted,  with  nothing  left  to  remind  one  of  the  w(k>1 
market  except  the  stone  shelters  and  the  low  walls  where  tents  are  pitched 
from  year  to  year.  The  only  animals  to  be  seen  now  are  herds  of  ibex  that 
come  down  to  lick  the  stone  slabs  on  which  the  Tilx'tan  salt  has  been  piled. 
From  ()ctol)er  to  .April  deej)  snow  covers  the  ground  and  closes  the  passes. 


THE  GEOGRAPHY  OF  PASTORAL  LIFE 

ILLUSTRATED  WITH  EUROPEAN  EXAMPLES 


By  1'niLii‘PK  Arhos 

I'niversity  of  C'lerniont-Kerrantl 

I  he  term  pastoral  life  is  applied  to  a  mode  of  human  activity  character¬ 
ized  by  two  essential  features.  It  is  founded  on  the  exploitation  of  live 
stock:  it  involves  ix'riodic  movements  of  the  stock  as  they  exhaust  the  re¬ 
sources  of  their  encampment.' 

Pastoral  life  is  not  the  necessary  outcome  of  natural  condition.  .\s  all 
other  forms  of  activity  it  ])resupiR)ses  active  intervention  on  the  part  of 
man  in  utilizing  the  material  furnished  by  his  environment.  There  are  coun¬ 
tries  where,  despite  wealth  of  live  stock  and  extent  of  suitable  domain,  man 
has  failed  to  put  the  two  in  combination  and  thus  take  advantage  of  re¬ 
sources  with  which  nature  has  lilxTally  endowed  him.  .Such  animal  stocks 
as  the  bison,  carilx)u,  musk  ox,  and  Rocky  Mountain  sheep  have  thus  re¬ 
mained  unproductive,-  Broadly  s|x*aking,  pastoral  life  was  foreign  to  the 
New  World  until  the  advent  of  the  Kuro]x*ans.®  In  the  Old  World  such 
jK‘oi)le  as  the  Chinese  and  Japanese,  absorlx'd  in  a  traditional  practice  of 
agriculture,  have  made  little  use  of  their  mountains  for  pastoral  purposes.^ 
.Nevertheless  it  is  the  Old  World  that  embraces  the  greatest  realm  of  pas¬ 
toral  life. 

Thk  Thrke  Fundamental  Forms  of  Pastoral  Life 

Pastoral  life  presents  itself  under  three  principal  forms:  nomadism, 
transhumance,  the  pastoral  life  of  the  mountain. 

.Nomadism  is  that  form  under  which  the  entire  human  group  accompa¬ 
nies  the  Hocks  and  herds  in  their  migrations.  When  care  of  the  animals  is 
delegated  to  shepherds  and  the  rest  of  the  group  remains  sedentary  we  have 
transhumance.^  The  term  “pastoral  life  of  the  mountain”  is  applied  to 
those  movements  which  simply  involve  passage  Ixtween  the  lower  and  higher 
t)arts  of  the  sitme  mountain  slo|X‘s. 

\’arieties  of  Pastoral  Life 

I'hese  summary  definitions  do  not  cover  all  the  complexities  of  phenomena 
to  which  pastoral  life  has  given  rise  and  which  are  infinitely  varied,  hrom 

'  See  Philippe  Arbos:  La  vie  pastorate  dans  les  Alpes  Francais<‘s;  Etude  de  gcographie  humainc,  Paris,  1922. 

’  Reference  may  b«‘  made  to  Vilhjalmur  Stefans.son's  proi)osai  in  “The  Northward  Course  of  Empire,” 
1922.  to  domesticate  the  musk  ox  or  “ovibos," 

•  There  is  a  notable  exception  in  the  pastoral  economy  of  the  Incas,  Llamas  and  alpacas  must  have  been 
domesticated  in  early  times.  At  the  ariival  of  the  Spaniards  elaborate  rules  were  in  existence  for  care  of  the 
Hocks. 

*  Paul  Vidal  de  la  Blache:  Principes  de  (leographie  humaine,  Paris,  1922,  pp,  144  and  146, 

*On  the  distinction  between  nomadism  and  transhumance,  see  .Augustin  Bernard  and  N.  I.acroix:  L'evo 
lution  du  nomadisme  en  .Algerie,  .Inn.  de  Geogr.,  Vol.  i.s,  1906,  pp.  152-165. 
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sedentary  life  to  nomadism,  to  transhumance,  and  to  the  life  of  the  moun¬ 
tain  there  is  every  shade  of  transition.  Thus  certain  folks  about  the  source 
of  the  Irrawady  live  as  nomads  except  that  their  dwellings  are  not  tents  hut 
little  villages  of  gray  stone  or  w<K)d.®  The  Shawiya  of  the  Aures  (Algeria) 
pass  some  months  in  their  houses  on  the  plains  but  live  the  greater  pjirt  of 
the  year  under  the  tent.’  In  Morocco  the  Beni  Mguild  of  the  Middle  .\tlas 
coml>ine  agriculture  now  with  nomadism,  now  with  the  pastoral  life  of  the 
mountain.  They  have  houses  on  the  high  plateaus,  whither  they  conduct 
their  flocks  in  the  summer,  and  others  in  the  valleys  where  they  gather  the 
harvests:  while  during  the  winter  they  live  under  the  tent  and  pasture  their 
flocks  on  the  plains.**  Similar  diversified  forms  are  found  among  certain 
jK'oples  of  ('orsica.  From  autumn  to  spring  these  folks  live  in  rude  huts  on 
the  shore,  pasturing  their  flcK'ks  and  engaging  in  a  somewhat  precarious  cul¬ 
tivation:  then,  crossing  a  Ix'lt  occupied  by  the  fields  and  villages  of  the  sed- 
entaiA’  agriculturists,  they  reach  their  stone  villages  in  the  chestnut  coun¬ 
try.  Here  a  part  of  the  grouj)  is  installed,  but  the  shepherds  continue  with  the 
flocks  to  the  high  pastures  and  remain  till  the  end  of  Septemlx*r.“ 

Other  variations  arise  from  the  combinations  of  still  other  activities  with 
stock  raising  or  again  where  physical  contrasts  provoke  other  resjxmses  than 
those  mentioned  above.  .As  an  illustration  of  the  former  we  may  cite 
the  Ostiaks  on  the  .Silx*rian  slojx,*  of  the  Frals,  who  send  their  reindeer  to 
summer  on  the  mountains  under  common  shepherds  while  they  devote 
themsi'lves  to  fishing,  reasscunbling  with  their  henls  in  the  villages  during 
winter.  Similar  ]X‘ri<Klic  migrations  obtain  among  the  fishing  Lapps  of 
Finland  and  the  Kola  ixMiinsula.'**  .An  illustration  of  the  latter  is  furnished 
by  the  Heirs,  dwelling  lx*tween  the  .Sobat  and  the  W  hite  Nile,  who  during  the 
dry  season  occupy  tem|iorary  habitations  in  the  inundated  zone  from  whence 
they  are  driven  during  the  rainy  season  to  their  ix'rmanent  villages  in  the 
highlands." 

Fvoi.t  TION  OK  THE  FoRMS  OF  PASTORAL  LiKE 

Just  as  they  are  far  from  simple,  so  are  the  varieties  of  pastoral  life  far 
from  immutable.  Fifty  years  ago  shepherds  of  the  \’eles  massif  in  tl.e 
Dinaric  .Alps  lived  a  truly  nomadic  existence.  They  had  no  agricultural 
occupation:  no  pro|x*r  houses,  only  tem|K)rary  huts:  they  wandered  with 
their  entire  families  and  all  their  worldly  giMxis  over  the  vast  stretches  of 


*  JacqUfs  Kuiot:  la-  Tilx-t  revoke:  Wrs  Nc-iK-inako,  la  terre  promise  des  Tibetains,  Paris,  igii.  p.  2to. 

■  K.  F.  (iautier:  Native  Life  in  French  North  Africa.  Crofr.  Krv.,  \’ol.  i  j.  igij.  |ip.  i7-3g;  reference  on  p.  S2- 

‘Suzanne  Nou\el;  Noniades  et  setleiuaires  au  Manx-.  Paris,  igig.  pp.  55-62.  For  other  examples  of  tlie 
variety  of  forms  of  iKistoral  life  in  F'rench  North  .\frica  see  Jules  Blache:  NUxles  of  Life  in  the  Moroccan CountiA- 
side.  (ifiigr.  Kfr.,  \'ol.  ii.  igzi.  i)p.  477-502.  S»-«-  also  .-\uKUstin  Bernard  and  N.  l.acroix:  L'fvolution  du  no- 
nia<lisme  en  .Mtterie.  .Vlttiers  and  Paris.  igot>.  and  .\uKUstin  Bernard:  Enejuete  sur  I'hahitation  rurale  des  in- 
diKenes  de  I'.XlKerie.  Paris,  igzi. 

•  Raoul  Blanchard:  La-s  Kenres  de  vie  en  Corse  et  leur  evolution.  Kfifuil  des  Tear,  dr  Vlnst.  de  Geogr.  .Mfme. 
(Irenohle.  \'o!.  2.  igi4.  i)i>.  187-2.18.  reference  on  p.  224. 

'•Charles  Kalxu:  La  vie  [tastorale  dans  la  Savoie  s*‘ptentrionale.  La  Geographie,  \'ol.  27.  tgi.i.  pp.  J4*" 
.157;  reference  on  p.  .15<). 

"  II.  D.  Pi-arson  ami  11.  II.  Kelly:  The  Pilxit  River.  Geogr.  Journ.,  \’ol.  40.  igi2.  pp.  48^.-501 ;  reference  on 
p.  500. 
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their  territory'.  Today,  while  they  still  engage  in  numerous  and  compli¬ 
cated  wanderings,  they  have  true  houses  in  true  villages  where  a  part  of 
I  the  iwpulation  devotes  itself  to  agriculture.**  The  Corsicans,  whose  no- 
niadic  existence  we  have  described,  tend  to  settle  doAMi,  some  on  the  shore, 
others  in  the  chestnut  country;  only  the  shepherds  maintain  the  character¬ 
istic  transhumance.**  In  Algeria  the  great  circles  of  tents  disappear;  herds 
are  more  and  more  confided  to  the  care  of  herdsmen;  nomadism  here  is 
I  likely  to  give  way  completely  to  transhumance.** 

1  It  appears  then  in  general  that  the  progress  of  civilization,  by  furthering 

i  the  intensive  exploitation  of  local  resources,  encourages  sedentary  modes 

I  of  life.  It  is  only  exceptionally  that  the  process  has  a  reverse  result.  An 

instance  of  such  an  exception  is  afforded  by  the  tribes  of  southern  Algeria, 
who  since  the  pax  gallica  have  ventured  out  of  their  fortified  settlements  to 
graze  their  flocks  in  security  on  the  steppes.*^  This  transformation  will  be 
apiKirent  in  the  present  study,  which  will  describe  in  turn  the  characteris- 
i  tics  and  conditions  of  each  mode  of  pastoral  life  and  illustrate  them  by  ex¬ 
amples  from  Europe  and  in  particular  from  the  French  Alps. 

Nomadism 

Nomadism  is  a  phenomenon  of  the  steppes,  whether  of  latitude  or  alti¬ 
tude.  In  both  alike  the  successive  exhaustion  of  the  grazing  grounds  and 
the  sparse  distribution  of  fertile  ground  make  necessary'  the  gregarious  and 
wandering  life.  On  the  other  hand,  the  pastoral  peoples  cannot  subsist  on 
pastoral  products  alone.  They  must  be  in  touch  with  agricultural  markets 
situated  on  the  borders  of  the  steppes  where  they  can  exchange  their  prod¬ 
ucts  with  those  of  the  sedentary’  peoples.  The  necessity  for  this  trading 
determines  the  rhythm  of  the  migrations.** 

Whatever  their  amplitude  the  nomadic  movements  are  regulated  by  the 
course  of  the  seasons,  which  determine  the  contrasts  between  the  different 
IKirts  of  the  same  region,  between  regions  of  different  latitude,  and  between 
regions  of  different  altitude.  The  100,000  sheep  of  the  Larbas  of  Algeria 
travel  from  Mzab  to  the  Tell.  The  Kirghiz  annually  drive  260,000  sheep 
the  Hoo  kilometers  between  the  plains  of  Ferghana  and  the  mountains  of 
Tian  Shan.**  The  yaks  and  sheep  of  Upper  Sikkim,  after  browsing  the 
summer  on  the  short  sweet  grass  of  their  mountains,  descend  when  the 
snows  begin  to  fill  the  narrow  valleys  open  to  the  humid  south  winds  and 
seek  winter  pasturage  on  the  northern  slopes,  colder  but  drier.** 

'■‘Jetvo  Dedijer:  La  transhumance  dan.s  les  pays  dinariques,  de  Giogr.,  Vol.  25.  1916.  pp.  347-365; 
refiTence  on  p.  354. 

"  Raoul  Blanchard,  op.  cit.,  pp.  230,  234. 

“  B<‘rnard  and  Lacroix,  -tnn.  de  Gfogr.,  p.  164. 

“  Ibid.,  p.  162. 

'•Compare  Andr4  Allix:  The  Geography  of  Fairs;  Illustrated  by  Old-World  Examples.  Geogr.  Rer.,  Vol.  12. 
1922.  pp.  532-569. 

Paul  Vidal  de  la  Blache:  Les  genres  de  vie  dans  la  gragraphie  humaine,  Ann.  de  Giogr.,  Vol.  20,  191 1, 
PP-  193-212  and  289-304;  reference  on  p.  302. 

"Jules  Sion:  Le  Tibet  meridional  et  I'expMition  anglaise  a  Lhassa,  .-Inn.  de  Geogr.,  Vol.  16.  1907,  pp.  31- 
4  5;  leference  on  p.  32. 
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Characteristics  of  Nomadism 

The  migrations  are  not  embarked  upon  at  hazard;  they  demand  agree¬ 
ments  relating  to  the  routes,  the  provision  of  water,  and  the  ownership  of 
the  soil.  Thus  it  has  been  since  the  days  when  Abraham  and  Lot  made  a 
mutual  disposition  of  the  flocks  and  herds  and  tents  in  the  country  of  Ca¬ 
naan  and  the  plain  of  Jordan  respectively.  Months  may  pass  without  parts 
of  these  domains  being  visited  by  their  owners,  for  the  herbage  must  have 
time  to  grow;  but,  though  occupied  so  rarely,  they  are  not  the  less  a  de¬ 
pendency  of  the  group.  Such  a  character,  an  essential  feature  of  nomadism, 
can  only  lx?  realized  where  vast  extents  are  devoted  almost  exclusively  to 
pastoral  migration.  Thus  is  explained  the  fact  that  pastoral  nomadism  has 
almost  completely  disappeared  from  Europe. 

The  Last  European  Nomads 

The  last  European  nomads  are  to  be  found  in  the  Aromunes  or  Kutzo- 
X'lachs  of  the  Balkan  peninsula.**  The  nomad  Vlachs  live  during  the  warm 
season  on  the  high  pastures  from  the  Stara  Planina  up  to  the  Peloponnesus. 
\\  hen  winter  approaches  they  descend  with  their  flocks  to  the  Aegean  or 
the  Adriatic  seaboards.  In  May,  1910,  Cvijid  observed  the  passage  of  a 
band  of  \’lachs  who  had  wintered  in  the  plain  of  Saloniki  and  were  then 
ascending  to  the  Pindus.  They  had  60,000  sheep  in  20  flocks.  Each  flock 
was  preceded  by  guards,  encircled  by  dogs,  and  followed  by  a  number  of 
horses  carrying  the  possessions  of  the  group;  the  men  and  women  were 
mounted  on  horses  and  asses,  the  children  being  carried  in  baskets  slung 
on  either  side  of  the  saddle. 

The  piistoral  X’lachs  do  not  practice  agriculture;  they  have  no  fixed  es¬ 
tablishments  or  true  houses;  they  live  under  the  tent  or  on  the  mountain 
in  temp<)rary  structures,  little  chalets  called  calivas.  Their  migrations,  in 
which  the  entire  tribe  accompanies  the  flocks,  thus  have  the  essential  fea¬ 
tures  of  nomadism.  It  is  a  vanishing  surv’ival  of  a  mode  of  life  formerly  of 
much  greater  extent  in  the  Balkans. 

Transhumance  in  Europe 

In  Europe  transhumance  has  retained  a  much  greater  importance  than 
nomadism.  It  is  lx*tter  adapted  to  the  economic  state  of  that  continent 
lx*cause  it  harmonizes  with  the  existence  of  cultiv’ated  areas  between  the 
ixistoral  zones  where  the  transhumants  find  support  of  their  industry.  The 
fact  that  these  intermediate  zones  are  under  cultivation  compels  the  mi¬ 
grant  fl(K'ks  to  effect  the  crossing  as  rapidly  as  possible.  The  presence  of 
women  and  children  and  the  transportation  of  ix?rsonal  properties  delay 
progress  and  increase  the  chances  of  conflict  with  the  peoples  whose  lands 
are  traversed.  Transhumance  reduces  these  difficulties  by  separating  the 

'•  Jovan  Cvi)if:  La  ii^ninsulf  balkanique:  Geographic  humaine,  Paris,  19x8,  pp.  177-180.  and  .-X-  }■  H. 
Wacc  and  M.  S.  Tlu>mi»son:  The  Nomads  of  the  Balkans,  New  York.  1913. 
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j  human  group  from  the  animal  group,  putting  the  latter  in  charge  of  some 
I  indivitluals  only.  Economic  reasons  also  tend  to  fix  the  human  group. 
Pastoral  exploitation  alone  is  insufficient  to  support  the  group,  and  hus¬ 
bandry  is  added. 

The  amplitude  and  relative  rapidity  of  the  movements  of  transhumance 
tend  to  exclude  large  cattle  from  participation.  P'orthermore,  cows  and 
oxen  tend  to  be  raised  in  large  numbers  only  in  regions  which  are  rich 
enough  in  pasture  to  maintain  them  the  year  round.  Thus  transhumance 
is  almost  entirely  limited  to  small  cattle,  especially  sheep. 

Summer  and  Winter  Pasturages:  Plains  and  Mountains 

I'he  transhumants  occupy  in  alternation  two  complementary  zones  each 
of  which  can  support  the  flocks  for  a  part  of  the  year  only — wintering  and 

I  summering  grounds.  As  the  migrant  flocks  are  pastured  even  during  the 
winter,  the  cold  must  not  be  too  rigorous  nor  too  continuous.  In  Europe 
the  plains  lx)rdering  the  Mediterranean  meet  the  desirable  conditions  to 
{KTfection;  the  winter  is  mild  and  rainy,  favoring  uninterrupted  grow^th  of 
vegetation.  On  the  other  hand,  under  the  burning  skies  of  summer  the  low 
country  is  transformed  into  dusty  and  arid  steppes.  Unless  the  flocks  would 
IK-rish  they  must  then  seek  more  favorable  regions.  Nor  is  this  the  only 
reason  for  leaving  the  plains.  Only  exceptionally  are  these  grounds  purely 
pastoral.  Most  often  some  agriculture  is  carried  on  t(K).  In  the  course  of 
the  annual  cycle  the  fields  grazed  uptm  in  the  winter  and  fertilized  by  the 
flocks  are  required  for  crops  in  the  summer.  Then  the  flocks  must  seek 
other  pastures,  and  these  are  available  only  in  the  mountains.  The  Euro- 
})ean  transhumants  in  general  have  recourse  to  the.  regions  of  elevated  relief 
afforded  by  the  Tertiary  fold  mountains  bordering  the  Mediterranean. 

j  Regions  OF  Transhumance 

I  Pranshumance  is  especially  practiced  in  Spjiin,  where  more  than  a  mil- 
li(»n  sheep  go  in  summer  from  the  depleted  basins  and  plateaus  towards 
the  Sierras,  the  Cantabrian  Mountains,  and  the  Pyrenees.^®  The  Pyrenees 
also  rtveive  migrants  from  the  French  plains — the  basins  of  Aquitaine  and 
I  Roussillon.**  To  the  grassy  summits  which  crown  the  eastern  liorder  of 
1  the  ('entral  Massif  60,000  head  ascend  each  year  from  Lower  I^anguedoc.** 
I  At  the  other  extremity  of  the  European  chain  similar  relations  are  main- 
j  tained  lx‘tween  the  Dinarics  and  the  Bosnian  lowlands;  between  the  Bal¬ 
kans  and  the  plains  of  Adrianople,  Saloniki,  and  Uskub;  between  the  south- 

j  -'On  transihumance  in  Spain  sec  Andr6  FritHiurg:  La  transhumance  en  Espagne,  Anr.  de  Giogr.,  V'ol.  19, 

!l  I'lio,  pp.  231-244;  sec  also  Julius  Klein:  The  Mesta;  A  Study  in  Spanish  E^conomic  History,  1273-1836,  Cam- 

briiluc.  Mass.,  and  Ix>ndon,  1920  (reviewed  in  the  Geogr.  Kee.,  V'ol.  ll.  1921,  pp.  453-454). 

Frihdurg,  op.  dl.,  p.  242;  Max  Sorre:  Les  P>'ren^s  mMiterran^ennes:  Essai  de  geographic  biologique, 
1‘aris.  1913,  p.  4S7. 

-  .Max  Sjrre:  (■Itude  stir  la  transhumance  dans  la  region  montpellicraine.  Bull.  Soc.  Langutdocitnne  de 

I  (If  'Kr.,  Vol.  35.  IQI4.  pp.  1-40. 
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em  Carpathians  and  the  Dobruja.^  The  Apennines  and  the  Alps  see  the 
arrival  in  summer  of  flcxrlcs  which  have  wintered  in  the  lowlands.  Today,  as 
in  the  time  of  \^arro,  contemporary'  of  Julius  Caesar,  great  flocks  of  sheep 
alternate  l)etween  the  w'inter  pastures  of  the  Apulian  plain  (Tavoliere 
di  Puglia)  and  the  summer  pastures  of  the  Apennines.  As  regards  the 
Alps,  it  is  especially  from  the  plains  of  the  Po  and  the  Lower  Rhone — the 
delta  lands  of  Camargue  and  the  stony  stretches  of  Crau — that  the  bleat¬ 
ing  droves  arrive. 


Transhumaxce  in  the  French  Alps 

The  number  of  migrants  from  Camargue  and  Crau  ascending  the  French 
Aljts  in  the  summer,  ranges  from  season  to  season  between  250,000  and 
300,000.  They  dis^ierse  over  all  parts  of  the  mountains,  save  in  the  south¬ 
ern  Prealps,**  of  low  altitude  and  sparse  vegetation  of  Mediterranean  type, 
and  northern  Savoie,  which  is  too  far  from  their  winter  quarters.  In  the 
rest  of  Savoie  the  numbers  are  greatly  inferior  to  those  in  Dauphine  and 
l*rovence,  while  within  these  two  latter  provinces  the  migrants  are  most 
numerous  on  the  crystalline  terrain  of  the  Central  Massifs  and  the  lime¬ 
stones  of  the  Prealps.“ 

.\nctent  Rules  for  Flocks  ox  the  March 

Much  interest  attaches  to  the  migrations  of  earlier  days.  The  march  of 
the  sheep  from  Provence  was  made  under  regulations  of  almost  martial 
character.*®  Several  flocks  were  gathered  into  a  convoy  known  in  Proven¬ 
cal  as  abeiller,  in  P'rench  as  compagnie.  Such  a  company  at  the  beginning 
of  the  nineteenth  century'  often  included  as  many  as  20,cxx>  head;  it  was 
controlled  by'  a  veritable  council  of  war,  the  Robe,  formed  of  bayles  (or 
chief  herders)  who  t(K)k  their  places  in  the  centers  of  the  flocks  to  give  the 
orders  for  the  march.  The  conqiany  was  divided  into  scabots  each  of  500 
to  2(XX)  head.  At  the  head  of  each  scabot  marched  a  number  of  menons, 
old  large-homed  he-goats  carrying  great  bells;  then  the  finest  specimens  of 
the  rams,  distinguished  by'  tufts  of  wool  left  while  shearing;  the  rest  of  the 
flock  followed,  and  the  procession  concluded  w'ith  pack  train  and  big  dogs 
armed  each  with  a  spiked  collar. 


2*  Dedijer,  op.  cU.:  Cvijid.  op.  cit;  Emmanupl  de  Martonne:  La  vie  pastorale  et  la  transhumance  dans  les 
Kari>ates  m^idionales;  leur  importance  Kcographique  et  historique,  in  Ratzel-Festschrift.  Leipzig,  1004. 
pp.  22S-24S- 

**  De  Martonne,  op.  cit.,  p.  239;  also  A.  Grenier:  La  transhumance  des  troupeaux  en  Italic  et  son  rdle  dans 
I'histoire  romaine.  Melanges  d'arch^ologie  et  d'histoire,  Vol.  25,  1905,  pp.  293-328,  £cole  francaise  de  Rome, 
Paris. 

“On  the  different  regions  of  the  French  Alps  see  Raoul  Blanchard:  The  Natural  Regions  of  the  French 
Alps,  Geogr.  Rev.,  1921,  pp.  31-49. 

“  For  conditions  of  transhumance  in  earlier  times  in  the  French  Alps  see  J.  E.  Michel:  Observations  sur  Ir 
commerce  des  bites  &  laine  dans  les  dipartements  des  Bouches  du  Rhone,  des  Basses  .\lpes,  et  du  Var,  Ai*. 
1790;  and  Joseph  Fournier:  Les  chemins  de  transhumance  en  Provence  et  en  Dauphini  d'apris  les  journaux  dc 
route  des  conducteurs  de  troupeaux  au  xviiie  siicle.  Bull,  de  Geogr,  Hist,  el  Descriptive.  \'ol.  15.  1900,  pp.  237" 
262. 
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The  Old  Routes  of  Transhumance 

These  armies  of  beasts  traveled  by  special  highways,  as  they  have  done 
in  every  country  where  transhumance  has  been  important.  In  the  earlier 
da>s  roads  were  not  only  few  but  were  so  narrow  as  seriously  to  impede 
the  i)assage  of  a  large  body.  Where  the  flocks  crossed  the  cultivated  zones 
it  was  necessary  to  reserve  for  them  broad  pathways.  Such  were  the  camis 
ramaders  of  the  Catalan  Pyrenees,  the  drayes  of  the  Cevennes,  the  drumul 
oilor  of  Wallachia,  the  tratturi  of  Italy,  the  canadas  of  Spain. 

The  routes  which  led  to  the  French  Alps  from  the  Provencal  plains  were 
the  carraires;  the  major  roads  were  10  to  20  meters  wide,  minor  roads  4.50 
meters;  both  were  much  narrower  than  the  canadas,  the  cordeles,  and  the 
veredas  of  Spain  w  hich  measured  respectively  75  meters,  37.50  meters,  and 
20.50  meters. 


Conflicts  Between  Transhumants  and  Agriculturists 

In  the  course  of  their  journeys  the  transhumants  were  in  perpetual  con¬ 
flict  with  the  peoples  whose  lands  they  traversed.  The  relations  between 
them  varied;  according  to  the  country,  the  pastoralist  oppressed  the  agri¬ 
culturist  or  vice  versa.  In  Italy  and  Spain  the  advantage  lay  with  the 
transhumants.  The  Pontifical  state  and  the  Neapolitan  state,  deriving 
substantial  revenues  from  the  taxes  collected  from  them,  favored  the  pas- 
toralists,  notably  by  the  imposition  on  private  property  of  the  duty  of  pro¬ 
viding  pasturage.  In  Spain  the  sheep  owners  formed  the  powerful  associa¬ 
tion,  the  Mesta,  w  hich  became  truly  a  chose  royale.  The  flocks  of  the  Mesta 
enjoyed  three  fundamental  privileges:  the  rights  of  pasturage  and  water 
cverv'where  on  the  sole  condition  that  no  harm  was  done  to  grain  fields, 
vineyards,  gardens,  hay  meadows,  or  ox  pastures;  exclusive  usage  of  the 
ixistoral  highways;  exemption  from  certain  imposts  and  the  right  to  cut 
wood.  As  the  Mesta  was  charged  with  making  these  privileges  respected,  it 
had  its  own  judges  for  the  punishment  of  offenders.  It  exercised  a  real 
oppression  on  agriculture,  especially  during  the  time  of  Ferdinand  and  Isa¬ 
bella  and  Charles  V,  under  whom  its  authority  was  carried  to  the  highest 
jwint.*^ 

It  was  quite  otherwise  in  the  French  Alps.  While  the  transhumants  did 
not  entirely  lack  official  patronage,  they  never  enjoyed  prerogatives  sim¬ 
ilar  to  those  of  their  more  fortunate  confreres  in  Spain  and  Italy.  The  dif¬ 
ference  is  to  be  accounted  for  in  the  lesser  development  of  the  pastoral  in¬ 
dustry’  and  the  more  adv'anced  state  of  husbandry  in  Provence  and  Dau- 
pliin^.  The  fiscal  revenues  which  transhumance  brought  to  the  state  were 
not  considerable  enough  to  gain  concessions  at  the  expense  of  agricultural 
prosjjerity.  Agriculture  was  more  intensive  and  the  rural  population  den¬ 
ser.  In  contrast  with  what  obtained  in  Spain,  disputes  between  the  trans¬ 
humants  anti  the  cultivators  were  submitted  to  local  judges,  who  did  not 
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hesitate  “to  bear  a  heavy  hand  on  the  stranger.”  Whoever  wielded  a  scrap 
of  authority  used  it  to  lay  maximum  imposition  on  the  transhumants.  In 
addition  to  taxes  and  tolls  to  which  they  were  regularly  subjected  the  pas- 
toralists  had  to  offer  bribes  on  all  and  sundry'  occasions.  Nor  did  they  fare 
any  better  at  the  hands  of  the  peasantry;  the  villagers  never  failed  to  at¬ 
tach  any  animals  that  strayed  from  the  flock;  they  were  in  the  habit  of 
letting  down  the  hedges  of  their  properties  at  the  approach  of  the  troops 
to  provoke  damage  for  which  excessiv'e  comjjensation  could  be  demanded. 
Minor  persecutions  were  multiplied;  the  animals  were  prevented  from 
watering  at  the  streams;  or  they  were  compelled  to  take  a  road  such  as  to 
cause  them  “to  drown  or  to  iierish  of  hunger;”  or  forced  to  cross  “a  narrow 
mountain  crest.”  These  were  eighteenth-century  episodes  in  the  strife 
lx*tween  husbandmen  and  shepherds  in  the  French  .\lps.  R 

Present-Day  Roads  of  Transhumance 

Today  the  triumph  of  the  husbandmen  is  almost  complete.  The  trans¬ 
humants,  deprived  of  their  privileges,  must  submit  to  the  common  law. 
They  have  even  lost  their  old  highroads,  of  which  only  the  memory  remains. 
Their  territory'  has  lx*en  invaded  by'  the  neighboring  landowners,  who  have 
extended  their  fields  thereon.  The  sheep  today'  reach  the  mountains  by  the 
ordinary'  roads — which  are,  however,  better  suited  for  the  purpose — and 
their  iiassage,  at  least  in  the  French  Alps,  has  been  shorn  of  its  picturesque 
trappings  of  former  days.  Today  one  nev'er  sees  a  company  of  20,000  head. 
Fach  fltx'k  proceeds  individually  under  the  charge  of  several  herders.  The 
goats  that  marched  at  the  head  have  disappeared.  The  flocks  make  a 
lengthy  halt  at  midday',  preferring  a  long  stage  in  the  cool  of  the  night. 
From  one  time  to  another  the  shepherd  buy's  right  to  pasture  his  flock  in  a 
meadow,  esixcially'  such  as  border  the  route;  but  under  these  conditions 
they  arrive  at  the  mountain  meagerly  enough  nourished. 

Because  of  the  inconveniences  of  these  journeys  on  foot  they  tend  to  he 
su{K*rseded  by  the  railroad.  This  practice  has  been  followed  in  Spain  since 
iSqq  and  in  France  from  an  earlier  ixriod  still.  It  was  in  1875  that  the 
Paris-Lyons-Mediterranean  line  initiated  the  movement  by'  placing  special 
cars  at  the  disposal  of  the  tmnshumants.  Fifteen  or  sixteen  cars  accom¬ 
modate  1000  head  with  all  the  necessary’  equipment.  It  is  a  mode  of  travel 
used  almost  entirely  for  flocks  whose  summer  and  winter  encampments  are 
far  ai)art.  In  1920  five-sixths  of  the  sheep  coming  from  Camargue  and  Crau 
to  the  mountains  of  deparlement  Isere  used  the  railroad. 

Decadence  of  Transhumance  | 

Transhumance,  while  still  retaining  a  real  imjxirtance,  is  sadly  diminished  ■ 
from  its  former  estate.  In  Spain  the  numbers  of  transhumants  have  de-  • 
dined  from  over  3,0(K),ooo  in  the  sixteenth  century'  till  at  the  end  of  the  1 
nineteenth  they  do  not  exceed  i,300,(xx)  to  1,400,000.  The  decline  is  sim- .  j 
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ilarly  marked  elsewhere.  At  the  end  of  the  eighteenth  century  Camargue 
and  Crau  sent  only  500,000  head;  today  the  figure  can  be  put  at  300,000. 
N'arious  causes  account  for  this  decline.  It  is  due  in  part  to  the  general 
advancement  of  agriculture,  which  takes  precedence  over  pastoral  industry, 
to  the  more  intensive  utilization  of  the  land,  and  to  decline  of  fallowing; 
and  in  part  it  is  due  to  the  change  in  the  pastoral  industry  itself.  Strong 
protests  against  the  depredations  committed  by  passing  flocks  are  made 
by  the  agriculturists,  in  which  they  are  supported  by  the  authorities.  In 
fact,  the  authorities  have  not  only  ceased  to  support  the  pastoral  interests, 
but  have  actively  opposed  them.  In  the  French  Alps  in  the  nineteenth  cen¬ 
tury  a  veritable  crusade  has  been  raised  against  the  transhuman ts.  It  has 
lx*en  based  on  deterioration  of  the  mountains;  ruining  of  the  forests  and 
{xistures  being  ascribed  to  them.  The  administration  has  prohibited  the 
use  of  lands  within  certain  areas  set  aside  for  afforestation  and  everywhere 
has  limited  the  numbers  permitted  to  graze.  It  has  even  approved  the  sup¬ 
pression  of  transhumance. 

We  do  not  believe  this  last  extremity  to  be  desirable.  If  the  practice 
was  harmful  in  the  past  this  cannot  be  charged  against  the  greatly  reduced 
numbers  of  today.  On  the  contrary,  transhumance  permits  utilization  of 
high  pastures  in  a  way  that  cannot  be  accomplished  by  local  flocks,  while  in 
spite  of  the  progress  that  has  been  accomplished  on  the  plains  of  Prov'- 
ence  these  can  never  be  made  to  support  such  numerous  flocks  the  year 
through. 

Transhumance  rests  on  a  geographic  basis;  its  antiquity  is  not  significant 
of  routine  but  of  adaptation  to  natural  conditions.  It  expresses  the  soli¬ 
darity  that  exists  Ixjtween  mountains  and  plains;  what  an  author  of  the 
eighteenth  century  called  with  reason  “a  mutual  help  based  on  mutual 
interest.”  As  transhumance  is  bom  of  contrasts  of  altitude  so  also  is  the 
jxistoral  life  of  the  mountain. 

The  Pastoral  Life  of  the  Mountain 

The  ])eculiarity  of  the  pastoral  life  of  the  mountain  lies  in  the  fact  that 
the  movements  take  place  within  the  same  massif,  where  they  are  effected 
Ix'tween  the  upper  and  lower  parts  of  the  slopes.  In  winter  men  and  beasts 
are  gathered  in  shelters  which  have  a  permanent  quality  because  they  are 
the  centers  of  cultiv’ated  areas.  W'ith  the  commencement  of  the  good 
weather  the  flocks  are  taken  to  pasture  on  the  summits  round  temporary- 
shelters.  It  is  a  general  phenomenon  in  the  mountains  of  the  Old  World, 
whether  in  the  chains  of  Tertiary  fold  mountains  or  the  old  massifs  with 
relief  rejuvenated  through  uplift  or  the  superposition  of  volcanic  masses. 
In  .^sia  the  Mantze  of  Szechwan  leav-e  their  houses  in  the  summer  for  pas¬ 
tures  at  3500  meters  elevation  and  more.  The  inhabitants  of  Nepal, 
Bhutan,  and  Kashmir  have  their  summer  chalets,  similar  without  doubt 
to  that  Shamlegh  which  Kipling  has  described  in  “Kim.”  In  Europe  Balkans, 
Carpathians,  .\lps,  Pyrenees  take  to  their  summits  flocks  from  the  valleys 
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for  the  summer.  The  crests  of  the  crystalline  horst  of  the  X’osges  and  the 
volcanic  mountains  of  the  Central  Massif  are  frequented  in  the  same  way.** 
()n  the  Scandinavian  shield  comparatively  low  altitude  is  balanced  by  the 
northerly  climate,  and  chalets  at  600  or  700  meters  welcome  to  the  lichens 
and  heaths  of  the  Cdmark,  hill  pasture,  animals  w'hich  have  been  stall-fed 
in  the  winter  on  hay  gathered  in  the  cultivated  lands  of  the  Indmark, 
the  home  fields.** 

Pastoral  Life  of  the  Mountain  Founded  on  a  Combination 
OF  Husbandry  and  Stock  Raising 

If  the  pastoral  life  of  the  mountain  is  thus  balanced  between  permanent 
and  temporary  habitations  it  is  because  the  human  groups  devoted  to  it 
practice  agriculture  in  the  first  instance  and  stock  raising  in  the  second. 
This  combination  is  the  capital  fact.  It  is  well  illustrated  in  the  French 
Alps. 

It  may’  be  said  that  stock  raising  is  the  vocation  of  the  French  Alps.  It 
is  conditioned  on  the  existence  of  vast  stretches  of  natural  grazing  grounds 
covering  the  slopes  at  altitudes  at  which  the  climate  becomes  too  harsh 
for  forest  growth.  This  is  the  alpine  zone  of  the  botanist.  These  high  grass¬ 
lands,  however,  are  not  restricted  to  the  alpine  zone.  On  the  lower  border 
they’  invade  the  forest.  Considerable  areas  primitively  wooded  have  been 
converted  by’  man  into  grassy’  lawns  for  which  M.  Flahault  has  proposed 
the  term  “pseutlo-alpine  prairie.”  Alpine  prairie  and  pseudo-alpine  prairie 
together  constitute  what  the  mountaineer  of  the  French  Alps  calls  “alp” 
or  “mountain,”  what  we  have  also  designated  here  as  the  pastoral  zone. 

The  great  spaces  of  the  pastoral  zone,  which  in  at  least  half  of  the  French 
Alps  covers  more  than  40  per  cent  of  the  surface,  can  only  be  economically- 
exploited  for  summer  pasture.**  But  why-,  one  may’  ask,  cannot  these  high 
meadows  be  mown  and  the  hay’  carried  down  to  the  farms?  In  the  first 
place,  the  av’ailable  ground  is  too  scattered  and  difficult  of  access;  in  the 
second,  it  is  too  rough  topographically’  for  profitable  cultivation.  A  hectare 
of  good  mountain  meadow’  produces  scarcely  700  to  800  kilograms  of  hay’ 
a  year.  This  inferiority  of  the  high  meadow  is  aggravated  by  the  difficulty 
of  transport  to  the  villages.  Considerable  differences  of  altitude  separate 
the  permanent  dwellings  from  the  alp.  They  are  connected  by  narrow  zig¬ 
zag  paths  along  which  the  return  journey’  by’  mule  takes  6  to  7  hours.  The 
price  of  hay’  gathered  under  such  circumstances  is  exceedingly  high.  Fur¬ 
thermore,  since  the  mountaineers  have  diminished  in  number,  the  remain¬ 
ing  population  tends  to  increased  utilization  of  the  free  pasturage  of  the 
alpine  zone  in  place  of  hay  meadows. 

But,  one  may  ask  further,  why’  does  not  this  population  establish  itself 

=•  Pierre  Boyt:  Les  hautes-chaumes  des  V’osges,  Paris,  1903;  D’AIverny:  Les  hauies  chaumes  du  Forez  ou 
I'histoire  des  boiset  des  montaKnes  pastorales  de  cette  province  &  I’entour  de  Pierre  sur  Haute,  Montbrison  et 
Paris.  1907;  Paul  Roux:  Le  montagnard  auvergnat.  La  Science  Sociale.  No.  113,  Paris,  1914. 

*•  Camille  V’allaux:  Le  pays  de  Voss  et  du  Hardanger  Fjord,  Ann.  de  Giogr.,  Vol.  20,  1911,  pp.  396-410. 

’•See  Philippe  .\rbos.  op.  cit.,  pp.  87-127. 
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{K-nnanently  in  the  alpine  zone?  Nature  is  too  hostile.  The  climate  is 
too  harsh  for  cultivation.  Even  the  hardy  grains,  barley,  oats,  rye,  can 
hardly  stand  the  rigors — the  frosts  early  and  late,  the  short  season  for  reach¬ 
ing  maturity.  The  area  given  to  crops  in  the  alpine  zone  has  always  been 
limited  and  is  diminishing.  Not  that  the  pastoral  zone  can  be  described  as 
uninhabitable.  There  are,  in  fact,  villages  or  permanent  hamlets  at  higher 
ele^ations  than  many  an  alp.  But  existence  there  is  rude.  It  is  often  diffi¬ 
cult  to  secure  adequate  protection  against  the  keen  cold  of  the  long  winter. 
In  the  high  valleys  of  Tarentaise,  Maurienne,  Briangonnais,  Oisans,  and 
I'baye,  where  the  forests,  never  very  extensive,  have  been  heedlessly  de¬ 
stroyed,  the  inhabitants  are  reduced  to  using  sun-dried  cow  dung  or  excre¬ 
ment  of  sheep  and  goats  for  fuel;  sometimes  to  supplementing  the  scant 
source  of  heat  by  living  in  the  stable  with  the  animals.  This  comfortless 
existence  may  become  a  veritable  durance  under  stress  of  weather.  In  the 
month  of  January,  1915,  for  instance,  no  one  could  set  out  from  or  enter 
Bonneval  in  Maurienne  without  risk  of  death.  The  tempest  tossed  a  man 
aN)ut  like  a  straw ;  and  avalanches  fell  all  around.  Under  such  circumstances 
one  realizes  why  the  pastoral  zone  remains  without  permanent  habitation. 

Increasing  Area  under  Forage  Crops  in  the 
Agricultural  Zone 

During  the  bad  season  the  flocks  find  asylum  in  the  agricultural  zone 
which  occupies  the  lower  portions  of  the  mountain  valleys.  The  P'rench 
.\lj)s  have  been  so  actively  attacked  by  the  forces  of  erosion  that  even  the 
highest  and  most  massive  regions  enclose  relatively  low  areas.  There  is 
not  a  single  high  valley  where  one  does  not  find  a  stretch,  limited  though 
it  may  be,  below  1500  meters  in  altitude.  Hence  everywhere  agricultural 
life  can  gain  a  foothold. 

This  agricultural  zone  has  long  furnished  support  for  man  as  well  as  his 
animals.  In  fact,  up  to  the  later  nineteenth  century  the  backward  state  of 
communications  due  to  the  difficulties  of  topography  compelled  the  in¬ 
habitants  of  the  French  Alps  to  be  self-supptjrting.  A  proportionally  large 
area  was  devoted  to  crops.  But,  as  the  mountain  was  penetrated  by  roads 
and  railroads,  even  the  most  remote  villages  began  to  import  grain  and 
Hour,  and  concomitantly  the  area  of  tilled  land  diminished.  The  ground 
formerly  under  cereals  has  been  given  over  to  cultivated  and  natural  for¬ 
age.  The  area  under  cultivated  grass  has  been  especially  extended  in  the 
southern  Prealps  and  in  the  Subalpine  v'alleys  of  the  south.  In  all  these 
regions  where  climate  of  Mediterranean  tendency  to  drought  is  inimical 
to  the  natural  growth  of  grasses  the  soil  with  the  aid  of  chemical  fertilizers 
today  yields  in  abundance  leguminous  crops — clover,  lucerne,  sainfoin. 
The  natural  prairies  are  preponderant  in  the  northern  Alps,  where  the 
humidity  of  the  air  is  favorable,  and  again  in  the  intra-alpine  zone, 
where  the  cost  of  transport  for  chemical  fertilizer  is  heaxy.  But  natural 
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or  cultivated  meadows  today  take  first  place  in  the  agricultural  zone 
of  the  Alps.** 

Seasonal  Migrations  Between  the  Pastoral  Zone  and  the 
Agricultural  Zone 

The  strong  declivities  greatly  increase  the  actual  distance  between  the 
agricultural  and  pastoral  zones.  The  journey  between  them  may  be  not 
only  long  and  tedious  but  too  hazardous  to  be  undertaken  as  a  daily  rou¬ 
tine.  Certainly  it  is  exceptional  for  the  cattle  to  have  to  spend  nine  hours 
on  the  journey  to  their  pastures,  yet  such  is  actually  the  case  in  Termignon 
(Maurienne).  Even  on  the  average  it  takes  from  an  hour  and  a  half  to 
three  hours.  Furthermore,  there  is  a  positive  advantage  in  pasturing  the 
animals  on  the  alp  during  the  summer.  Thus  arises  periodic  migration  in 
place  of  the  daily  journey. 

I^astoral  life  is  not  always  reduced  to  a  simple  rhythm  between  the  high 
pastures  and  the  permanently  occupied  region;  for  in  the  intervening  zone, 
which  is  often  extensive,  man  and  animals  can  find  other  resources.  To  add 
to  the  winter  forage  and  to  assure  the  flocks  grazing  grounds  on  the  way 
from  stable  to  alp,  the  mountaineers  have  cleared  the  forest  for  pasture 
and  have  planted  fields  for  their  own  needs.  The  intermediate  stage  of  ex¬ 
ploitation  thus  constituted  is  frequently  associated  with  a  temporary  hab¬ 
itation.  Thus  the  migrations  assume  complexity. 

The  domain  of  each  human  group  engaging  in  the  pastoral  life  of  the 
mountain  is  thus  extended  in  a  vertical  sense;  stages  of  exploitation  are 
superposed,  mostly  two,  sometimes  more  than  two.  Naturally  the  same 
stage  is  not  found  everywhere  at  the  same  altitude.  In  reference  to  this 
we  may  note  Toniolo’s  apposite  observation  that  the  bottoms  of  the  valleys 
constitute  an  anthrop<)geographic  base  level,-**  in  measure  that  one  proceeds 
upstream,  so  rise  the  levels  of  the  various  forms  of  exploitation.  This  is 
not  only-  the  result  of  physical  conditions;  human  activity  also  play-s  its 
part.  Downstream  the  peasants  have  lowered  the  upper  limit  of  the  forest 
to  gain  a  broader  margin  for  their  pastures  and  uncertain  crops.  Upstream 
they-  have  created  intermediate  pastures  or  fields,  the  higher  as  the  villages 
are  the  more  elevated.  Thus  it  is  altitude  that  is  the  real  master  of  the  life 
of  the  mountain.  We  shall  now  examine  its  workings  a  little  more  closely. 

The  Mountain 

The  two  extremes  between  which  the  pastoral  life  circulates  are  the  per¬ 
manent  habitation  of  the  agricultural  zone,  the  village,  and  the  temporary- 
habitation  of  the  pastoral  zone,  the  mountain.  The  mountain  is  classified 
according  to  the  animals  carried — sheep  or  cattle.  If  the  latter,  there  may 
lx?  specialization  in  the  way-  of  meat  production,  if  the  animals  are  fattened, 

’>  See  Philippe  .\rbos,  op.  cit.,  pp.  1 21- 143.  234-258. 

R.  Toniolo:  Riccrche  di  antropogeoRrafia  nell'alta  Valcamonica.  Memorie  Geogr.  (Suppl.  to  Rir.  Cfogr 
Italiana)  So.  23  (“Vol.  7,  pp.  243-362),  Florence,  1913,  p.  348. 
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or  milk  production.  In  the  case  of  all  except  the  milk-producing  mountains 
a  few  shepherds  suffice  to  care  for  the  stock.  Summer  migrations  of  the 
animals  then  do  not  involve  human  migrations  of  any  extent.  It  is  different 
if  the  mountain  is  devoted  to  milk  production.  This  requires  a  numerous 
jH.*rsonnel. 

Again,  distinction  may  be  made  between  the  “great  mountain”  (grande 
montagne)  and  the  “little  mountain”  (petite  montagne).  In  the  former,  ex¬ 
ploitation  is  concentrated;  a  great  number  of  animals  are  placed  under  the 
care  of  a  small  number  of  herders;  in  the  second,  exploitation  is  individual 
and  (lisiiersed;  each  family  goes  to  the  alp  with  its  flock.  Thus  the  “great 
mountain”  displaces  only  a  small  part  of  the  population;  on  the  contrary, 
in  the  country  of  the  “little  mountains”  the  valleys  are  temporarily  depopu¬ 
lated.  Furthermore,  while  the  “great  mountain”  is  purely  pastoral  the 
“little  mountain”  often  supfX)rts  crops. 

The  [Kistoral  zone  must  not,  however,  be  conceived  of  as  restricted  in 
each  section  to  one  and  the  same  type  of  mountain.  It  is  only  in  the  south¬ 
ern  IVealps  that  one  finds  sheep  exclusively.  Elsewhere  various  modes  of 
exploitation  coexist.  In  regions  of  the  Provencal  mode  of  life  sheep  occupy 
the  upiKT  part  of  the  alp,  oxen  the  lower;  in  Savoyard  regions  sheep,  oxen, 
milch  cows  succeed  one  another  from  above  downward  as  the  grasses  be¬ 
come  thicker  and  more  luxuriant  with  descent. 

The  Varieties  of  Migrations:  Simple  Migrations 

Simple  migrations  between  village  and  mountain  obtain,  as  a  rule,  where 
the  differences  of  altitude  are  not  sufficiently  great  to  give  place  to  an  inter¬ 
mediate  stage.  Simple  migrations  arise  from  peculiarities  of  relief  in  the 
Preal|>i  of  moderate  altitude  and  in  the  highest  parts  of  the  v^alleys  of  the 
Intra-alpine  zone — Upper  Tarentaise,  Upper  Maurienne,  Briangonnais  in 
general,  Queyras,  Upper  Embrunais,  Upper  Ubaye.  In  the  Prealps,  vil¬ 
lage  and  mountain  are  characteristically  separated  by  abrupt  limestone 
K'arps.  In  the  high  valleys,  as  a  result  of  glacial  erosion,  the  slopes  are 
prtvipitous  from  the  trough  to  the  shoulders,  which  are  often  at  a  consider¬ 
able  altitude.  Similar  effects  explain  the  existence  of  simple  migrations  in 
certain  of  the  central  crystalline  massifs  which  have  kept  a  pronounced 
freshness  of  form — Oisans,  Pelvoux,  Mont  Blanc,  Aiguilles  Rouges;  while 
in  others — Taillefer,  Belledonne,  Beaufortain — the  slight  differentiation  of 
relief  leads  to  the  same  result.  Belledonne,  for  instance,  is  in  a  chain  com- 
pjiratively  little  dissected.  A  last  type  of  simple  migrations  is  furnished 
by  the  “perched  villages.”  These  are  established  on  little  valley  flats  at 
high  altitude  where  the  distance  to  the  alp  is  inconsiderable. 


Complex  Migrations 

When  the  relief  is  varied  but  not  too  precipitous,  complex  migrations 
ap|K*ar.  The  most  widespread  type  is  that  in  which  a  single  temporary  stage 
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is  established  between  the  village  and  the  mountain.  In  the  lower  part  of 
the  pastoral  zone,  sometimes  even  below,  is  the  submountain,  montagnette 

- ,  — the  Mayen  of  Valais, 

f[ . :  i  Maiensass  of  the  Aus- 

BOURG-SAINT-MAURICE;  trian  Alps,  Forsass  or 

- — !  ; - ;  !  Fora/m  of  German  Swtz- 
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tj  j|  erland,  known  also  in  the 

. j  i _ I  L  .  Italian  Alps  under  the 

J  F  M  A  M  J—  J  A  s  -Q-  N  D  J  I  Casohrc,  Cas- 

. •;  ina,  Foiirest,  Stavolo. 

SAINTE-FOY  ^  ii  This  tv^pe  of  complex 
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t;  4  f  i4  istic  of  the  mature VTilleys 
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also  seen  in  the  second- 
ary  longitudinal  vallc\> 
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;|  ri  ri  jni  [[ . ll  single  human  group.  In 
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X  f  j  the  higher  form  the  sub- 
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JFMAMJJASONDJ  Typcs  of  life  differ 

according  as  the  sub- 

—  «„nanaoda»,n,l8r.ups..Srt..r  mountain  zone  is  pas- 

-  Human  group  alone  . 

. Animal  group  with  herders  only  toral  or  pastoral-agri- 

- Part  of  human  group  with  animal  group  cultural.  In  the  former 

...  «  wiihout  *  -  case  the  animals,  on  their 

X  Back  and  forth  botwotn  stages  mountains  in 

Fig.  I — Diagrams  showing  complexity  of  annual  migrations  in  spring,  halt  for  tWO  tO 
pastoral  life  of  tlie  mountains  in  the  French  Alps.  All  examples  are  r  .  1.  , .  J  u-hpri 

from  Tarentaise.  The  stages  are:  for  Bourg-St.  Maurice,  village,  pas-  VSee  S,  an  , 

toral  montagnette,  mountain;  for  Ste.  Foy  and  Champagny,  village,  they  descend  in  aUtUmn, 
instoral-agricultural  moa/agiirt/r,  mountain;  for  Macot,  village,  remiir,  .Up,,  ctov  i  little  lonCCr 
pastoral  montagnette,  mountain.  ^  J  »  ' 

A  few  members  of  each 

family  are  enough  to  care  for  the  flocks.  Thus  during  the  intermediate  season 
this  zone  is  only  occupied  a  short  time  and  by  a  few  jietiple.  In  winter  it  is 
deserted;  in  summer  it  is  visited  by  the  mowers  in  a  fashion,  howev'er,  that 
should  rather  be  considered  an  incursion  than  a  sojourn.-  On  the  other 
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hand,  the  village  is  occupied  by  men  and  animals  together  for  about  seven 
months  and  is  thus  the  fundamental  habitation. 

It  is  otherwise  when  crops  also  are  raised  in  the  intermediate  zone.  The 
fields  require  more  fertilizer  than  the  meadows  and  more  frequent  and  con¬ 
tinuous  care.  In  spring  the  entire  family  accompanies  the  flocks.  They  ar¬ 
rive  at  the  intermediate  zone  at  the  end  of  April  in  time  for  sowing  and  till¬ 
ing  the  fields.  The  animals  leave  for  the  mountain  in  the  second  half  of 
June,  and  the  work  of  the  men  is  divided  between  submountain  and  village 
wherever  agricultural  work  is  pressing.  Sometimes  the  village  becomes  the 
headquarters  from  which  visits  are  made  to  higher  fields;  sometimes  vice 
versa;  sometimes  they  are  occupied  alternately.  With  autumn  or  late 
autumn  men  and  animals  meet  again  in  the  intermediate  zone,  where 
fields  and  meadows  furnish  both  alike  with  sustenance.  With  winter  comes 
the  return  to  the  village,  often  about  Christmas,  the  journey  being  made 
through  the  snow.  Thus  the  intermediate  pastoral-agricultural  zone  marks 
a  stage  as  important  as  that  of  the  agricultural  zone  proper;  there  the  vil¬ 
lage  is  occupied  less  than  seven  months;  not  infrequently  it  is  reduced  to 
Ix'ing  simply  a  winter  refuge. 

Matters  are  still  further  complicated  when  another  temporary  stage,  the 
remue,  is  added  to  submountain  and  mountain.  The  remue  is  most  often 
above  the  village,  but  it  is  not  always  easily  distinguished  from  the  sub- 
mountain  zone  when  this  has  fields  also.  It  is,  however,  in  the  zone  of  regu¬ 
lar  cultivation  and  has  a  predominantly  agricultural  character.  The  remue 
duplicates  the  village  houses. 

This  new  complication  arises  under  exceptional  circumstances.  An  in¬ 
stance  is  afforded  by  the  valley  of  Anniviers  in  the  Swiss  Alps.*®  Here  the 
inhabitants  have  extended  their  domain  of  exploitation  beyond  their  own 
high  mountain  valley  to  lands  far  down  in  the  valley  of  the  Rhone.  The 
vast  extent  of  their  domain  both  horizontally  and  vertically  determines 
their  movements  between  four  stages.  The  French  Alps  offer  a  similar 
txam])le  in  Middle  Tarentaise,  exactly  in  the  coal  zone  of  the  valley,  which, 
thanks  to  the  advanced  stage  of  evolution,  here  forms  a  deep  and  wide 
basin  with  gentle  slopes.  There  are  superposed  village  and  remue  in  the 
agricultural  zone,  submountain  and  mountain  in  the  pastoral  zone.  Life 
is  a  i^erpetual  migration.  We  shall  illustrate  with  the  particular  case  of 
•Macot.  (See  Fig.  i.) 

It  is  difficult  to  say  which  is  the  chief  habitation  of  the  people  of  Macot. 
Some  of  the  folk  have  no  less  than  four  houses  in  the  zones  of  villages  and 
remues.  However,  the  general  rhythm  of  migrations  can  be  described. 
From  the  end  of  autumn  through  the  greater  part  of  winter  (from  St.  Mar¬ 
lin,  November  ii,  to  the  beginning  of  March)  the  population  is  in  the 
remues  above  the  foggx’  bottom  of  the  valley.  There,  after  being  pastured 
•HI  the  aftermath,  the  animals  are  stabled.  When  March  commences  de- 

”  Jran  Brunhec  and  Paul  Girardin:  Les  groupes  d'liabitations  du  Vai  d’Anniviers  comme  typrs  d'^tablisae- 
mt-nt*  humains.  Aim.  de  Gfogr.,  Vol.  is.  igob,  pp.  329-353. 
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scent  is  made  to  the  villages,  where  the  stored  forage  is  consumed  and  the 
men  engage  in  preparation  of  the  fields  and  vineyards.  Return  is  made  to 
the  remues  for  a  month  or  six  weeks,  from  April  15-30  to  May  20-30.  Thence 
the  family  divides,  some  going  to  the  monta^nette  with  the  herds,  others  to 
the  villages  or  remues.  All  the  men  return  alx)ut  June  25  when  the  harvest 
season  commences,  provoking  by  the  rapid  succession  of  events  at  differ¬ 
ent  stages  urgent  and  complicated  movements.  From  June  25  to  July  10-20 
hay  and  com  are  harvested  in  the  villages;  from  July  10-20  to  July  30- Aug¬ 
ust  10,  at  the  remues;  haymaking  on  the  monta^nette  takes  place  about 
August  15-20.  From  mid-August  to  Septemlier  25,  according  to  the  par¬ 
ticular  need,  each  family  establishes  itself  in  village  or  remue,  frequently 
making  daily  trips  between  them.  The  latter  date  marks  the  return  of  the 
flocks  to  the  montagnette,  bringing  back  again  women  and  children.  On  Oc¬ 
tober  15  the  entire  group,  human  and  animal,  is  gathered  together  in  the 
remues  for  a  fortnight;  then  to  the  villages  until  November  11,  when  the 
eyrie  recommences.  Thus,  although  they'  live  in  fixed  habitations  and  not 
in  tents,  the  people  of  Macot  spend  a  truly'  nomadic  existence — this  in  the 
twentieth  century'  in  the  midst  of  a  country'  of  sedentary’  agricultural  life. 

Dix'aden'ce  of  the  Pastoral  Life  of  the  Mountain 

The  pastoral  life  of  the  mountain,  however,  is  in  decadence  in  the  French 
.\lps  as  it  is  elsewhere  in  Europe.  The  causes  are  various.  In  this  particu¬ 
lar  case  they  lx“long  to  two  general  orders  of  facts — depopulation  and  eco¬ 
nomic  progress.  The  de|)opulation  has  assumed  serious  dimensions  over  large 
areas  in  the  alpine  regions  and  has  greatly  reduced  the  available  labor — a 
result  especially  serious  in  the  country'  of  the  “little  mountains.”  On  the 
other  hand,  stock  no  longer  has  to  depend  on  the  summer  pasturage,  in¬ 
crease  of  natural  and  cultivated  meadows  round  the  villages  making  it 
unnecessary  to  leave  them.  Pastoral  life  depends  on  the  solidarity  l^tween 
the  lower  meadows  and  the  alp,  necessary  complements  the  one  of  the 
other.  Pastoral  industry’  has  entered  on  an  intensiv’e  phase  in  respect  of 
lx)th  sheep  and  cattle.  The  former  has  regard  to  the  fattening  of  young 
lambs,  which  is  more  easily  conducted  on  the  farms  than  on  the  mountain; 
the  latter  is  esix^cially  concernetl  with  the  utilization  of  milk  either  as  but¬ 
ter  or  cheese.  The  establishments  situated  in  the  villages  formerly  func- 
tioneil  only'  in  the  winter.  Now’  the  tendency  is  to  maintain  a  regular  unin¬ 
terrupted  sup])ly'  by  limiting  the  summer  exodus  to  the  mountain. 

Economic  progress  with  the  growth  of  urban  life  has  worked  havoc  to 
the  old  fxistoral  life.  Holiday  resorts  and  tourist  centers  have  lx?en  raised 
for  at  least  a  few  months  a  year  to  the  dignity'  of  small,  or  even  large,  towns. 
I’se  of  hy  dro-electric  jx^wer  has  created  seats  of  industry’  which  have  fixed 
a  numerous  |XTmanent  ^x)pulation.  The  consequences  are  twofold.  Hotels, 
shops,  and  factories  retain  a  piirt  of  the  workers  who  formerly'  went  to  the 
mountains  «n  the  summer  and  thus  aggravate  the  piistoral  labor  shortage. 
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Then  tourists,  holiday  makers,  and  workers  increase  the  demands  on  the 
dairy  establishments. 

It  is  difficult,  however,  to  imagine  that  the  riches  of  the  pxastoral  zone 
will  l)e  altogether  abandoned.  In  the  French  Alps  as  in  other  mountain 
countries  stock  raising  remains  the  chief  basis  of  human  existence.  In  con¬ 
sequence  it  is  likely  long  to  preserve  a  distinctive  characteristic  which  does 
not  lack  an  archaic  flavor. 


FOG  IN  THE  UNITED  STATES 


By  Robert  DeC.  Ward 
Harvard  University 

Silent  in  its  formation  and  disappearance,  unaccompanied  by  violent 
atmospheric  disturbances  of  any  sort,  associated  with  no  brilliant  optical 
phenomena,  suggesting  no  startling  world-wide  human  responses — fog 
nevertheless  has  many  important  relations  to  the  life  of  man. 

Ocean  fogs  delay  voyages  and  lead  to  collisions  and  wrecks;  when  associ¬ 
ated  with  ice,  they  involve  supreme  dangers  to  navigation  and  have  resulted 
in  disaster  to  many  a  well-found  ship.  On  land,  fogs  shut  out  sunshine  and 
retard  railroad  and  other  means  of  transportation;  in  large  cities,  especially 
when  combined  with  soot  and  other  impurities,  they  cause  much  added 
e.xpense  for  artificial  light  and  affect  business  activity  along  many  lines. 
Doubtless  also,  in  ways  which  are  not  yet  definitely  established,  frequent 
and  long-continued  fogs  have  relations  to  human  health  as  well  as  to  human 
comfort. 

Yet  fogs  are  not  without  their  advantages.  Coast  fogs  on  hot  summer 
days  may  be  welcome  because  of  the  screen  which  they  provide  against 
the  sun’s  rays.  The  dampness,  and  even  sometimes  the  very  slight  pre¬ 
cipitation,  associated  with  fogs  may  furnish  much-needed  moisture  to 
vegetation. 

In  view  of  their  many  and  v'aried  relations  to  man,  it  is  singular  that 
fogs  have  received  relatively  little  attention  from  students  of  the  earth’s 
atmosphere.  Only  here  and  there,  and  notably  in  the  case  of  the  fogs  which 
are  dangerous  to  navigation  at  sea,  has  this  subject  received  the  serious 
study  which  it  deserv'es.  As  characteristic  features  of  many  of  the  world’s 
climates,  also,  fogs  merit  careful  consideration. 

Geographical  Distribution  of  Fog 

The  United  States  Weather  Bureau  recognizes  two  grades  of  fog.  A  fog 
which  obscures  objects  at  a  distance  of  lotK)  feet  is  recorded  as  dense. 
Other  fogs  are  light.  The  geographical  distribution  of  fog  in  the  United 
States  is  shown  on  the  accompanying  map.* 

The  average  numbers  of  days  with  dense  fog  are  here  shown,  based  on 
observations  at  regular  Weather  Bureau  stations  during  the  20-year  period 
It<q5-I9i4.  The  two  districts  of  maximum  fog  frequency  are  found  along 
a  considerable  stretch  of  the  Pacific  coast  and  over  the  northernmost  section 
of  the  Atlantic  coast.  An  average  of  40  days  a  year  with  dense  fog  occurs 

■  Redrawn  from  FiKure  82  in  the  'Atlas  of  American  Agriculture,*  prepared  under  the  supervision  of 
O. E.  Baker,  Part  11,  Section  A,  U.  S.  Dept,  of  Agric.,  Washington,  D.  C.,  1922.  See  also  text,  p.  44. 
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Fig.  1 — .Averagf  number  of  days  with  dense  fog  in  the  United  States.  (F'rom  the  .Atlas  of  .American 
\k(riculture.) 


The  fog  observ  ations  made  at  the  usually  rather  widely  separated  stations 
of  the  Weather  Bureau  can  hardly  give  an  accurate  picture  of  the  distribution 
of  the  more  or  less  local  fogs  that  occur  over  the  interior  districts.  A 
detailed  map  of  fog  distribution  based  upon  the  observ'ations  made  by  thou¬ 
sands  of  observ  ers,  located  some  in  valleys  and  some  on  hills,  some  on  lakes 
anti  some  on  dry  plains,  some  in  forested  areas  and  some  in  the  desert, 
would  show  a  very  “patchy”  distribution,  in  which  topography  would  be 
the  main  control.  The  facts  shown  on  the  accompanying  map,  however, 
give  a  reasonably  accurate  broad  view,  amply  sufficient  for  purposes  of 
a  general  climatic  survey.  Over  the  interior  districts  of  the  eastern  portion 
of  the  country  as  a  whole  dense  fog  is  relatively  infrequent  (less  than  ten 
days  a  year),  the  central  and  southern  portions  of  the  Appalachian  Moun¬ 
tains  having  the  maximum  fogginess,  which  exceeds  that  of  all  but  two  very 
restricted  areas  on  the  Atlantic  and  Gulf  coasts.  These  large  figures  for 
the  .Appalachian  area  doubtless  represent  local  valley  fogs.  Over  the  arid 


ak»ng  the  Pacific  coast  as  far  as  southern  California,  while  the  same  number 
of  foggy  days  on  the  Atlantic  is  found  only  at  the  tip  end  of  the  northeastern 
coast  of  Maine.  The  west  coast,  wdth  its  prevailing  onshore  winds,  is  thus 
distinctly  foggier  than  the  east  coast,  where  the  winds  are  most  of  the  time 
offshore.  The  Great  Lakes  evidently  have  no  very  marked  effect  in  in¬ 
creasing  the  fogginess  over  their  immediate  shores.  The  effect,  such  as  it  is. 
rAt-ms  to  be  somewhat  greater  in  the  case  of  the  Upper  Lakes. 
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or  semi-arid  western  interior  mountain  and  plateau  districts  there  is  a 
ver\’  large  area  with  dense  fog  on  fewer  than  five  days  annually. 

Inland  P'ocs  Due  to  Radiation 

The  fogs  of  the  United  States  may  he  classified  in  two  main  groups, 
inland  and  marine.^  The  former  may  be  further  sulxiivided  according  to 
their  origin.  There  are  the  fogs  which  are  due  chiefly  to  local  radiation, 
probably  usually  combined  with  a  slow  air  drainage.  These  are  characteris¬ 
tic  of  clear,  calm  nights  under  weak  barometric  gradients.  They  are  familiar 
I)henomena  in  valleys,  over  and  near  rivers  and  ponds,  and  on  lowlands  as 
contrasted  with  neighboring  slopes  and  hilltops.  Hence  they  are  generally 
known  as  valley  and  lowland  fogs.  These  fogs  are  local.  They  usually 
begin  to  form  tow^ards  or  soon  after  sunset;  “burn  off”  soon  after  sunrise, 
although  occasionally  lasting  longer;  and  are  most  common  and  best  devel¬ 
oped  during  winter  nights.  They  are,  how^ever,  by  no  means  limited  to 
that  season.  \’alley  and  lowland  fogs  of  spring  and  autumn,  as  well  as  of 
summer,  are  very'  familiar  nocturnal  phenomena  in  hilly  or  mountainous 
districts.  They  are  usually  of  relatively  slight  vertical  extent,  loo  to  200 
feet  l)eing  usual  maxima  of  thickness.  Such  local  radiation  fogs  occur  all 
over  the  I’nited  States  where  weather  conditions  and  topography  are  favor¬ 
able,  but  they  are  least  frequent  in  the  more  arid  portions  of  the  w’estern 
plateau  and  mountain  districts.  In  the  California  valley',  fogs  of  this  group 
are  l{x:ally'  known  as  “tule”  fogs  because  of  their  common  occurrence  over 
the  low-lying  swamps  and  lK)ttom  lands  where  Mexican  bulrush  (tule) 
grows.  During  the  prevalence  of  tule  fogs  the  surface  flow'  of  air  is  from 
the  land  to  the  sea,  and  the  fog  which  has  formed  ov  er  the  marshes  is  carried 
slowly’  seaward  by  this  air  movement.  The  California  foothills  region  is 
mostly'  above  this  winter  fog  belt.  Because  of  their  usual  occurrence  over 
a  comparatively  restricted  area,  radiation  fogs,  although  well  and  widely- 
known,  have  not  been  adequately  studied  either  in  a  large  w-ay'  or  for 
individual  districts.  They  may,  however,  l)e  of  considerable  importance 
to  man,  especially  in  the  matter  of  delays  to  transportation  and  the  liability 
of  accidents  at  such  times.  In  a  mountainous  or  a  hilly  country'  houses 
and  v  illages  situated  along  valley'  bottoms,  on  lowlands,  or  on  the  lower 
slopes  of  the  hills  are  often  enveloped  in  a  thick  fog  during  the  evenings, 
nights,  and  early  mornings,  while  people  living  at  slightly'  greater  elevations, 
on  the  near-by  slopes  or  on  the  hilltops,  are  under  clear  skies  at  night  and 
enjoy’  the  early  morning  sunshine. 

Inland  Fcxis  Due  to  Cyclonic  Conditions 

There  are  also  inland  fogs  that  result  from  the  chilling  of  warm,  moist 
air  as  it  passes  over  a  snow-covered  surface  on  its  way  northw'ard  towards 

•  For  a  general  brief  discussion  of  fogs  in  the  United  States  see  A.  J.  Henry:  Climatology  of  the  United 
States,  flull.  0,  Washington.  D.  C..  loob.  pp.  ^3-64.  and  H.  C.  Franltenfield:  Fog  Forecasting  in  the  United 
States.  Proc.  ind  Pan  Amfr.  Set.  Congr.,  Washington,  V.  S.  /t.,  Dec.  27,  tots,  to  Jan.  8,  tgt6,  W’ashington. 
D.  C..  1917,  Vol.  2,  pp.  659-670. 
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a  cyclonic  depiession  drifting  slowly  eastward  across  the  northern  tier  of  I 

states  from  the  Great  Lakes  region  to  the  Atlantic  Ocean.  Under  such 

conditions  a  spell  of  thawing  weather,  very’  likely  accompanied  for  part  of  the 

time  by  a  warm  rain,  sets  in,  and  the  damp  southerly  air  becomes  foggy 

close  to  the  ground.  Fogs  of  this  class  are  necessarily  limited  to  the 

colder  months.  They  are  well  known  in  the  more  northern  sections  of 

the  eastern  United  States,  often  extending  over  considerable  areas  at  one 

time,  and  may  well  be  given  the  name  of  cyclonic  fogs.  They’  are  usually’ 

not  very’  dense.  Cyclonic  fogs  also  occur  occasionally  under  somewhat 

different  conditions,  as  when  colder  ocean  air  moves  onshore  or  when, 

after  a  winter  thaw,  a  cold  w’esterly  wind  begins  to  blow  on  the  rear  of 

the  passing  depression.  Both  general  and  local  conditions  of  fog  formation 

vaiv’,  and  it  is  not  possible  to  have  rules  for  classification  too  hard  and  fast. 

Marine  Fogs 

Marine  fogs,  produced  essentially  by  the  mixture  of  air  of  different  tem- 
|)eratures  doubtless  in  many  cases  associated  with  a  certain  amount  of 
i-ddy  motion  and  by  conduction,  occur  in  three  general  districts:  the  Pacific 
coast,  the  coasts  of  the  Atlantic  and  Gulf  of  Mexico,  and  the  Great  Lakes. 

Fogs  of  this  group  are  really  marine  phenomena;  but,  as  they  often  overlap 
the  coasts,  they'  must  be  considered  in  any  discussion  of  the  climatology’ 
of  the  United  States. 

Pacific  Coast  Fogs 

Because  of  their  frequency,  their  great  latitudinal  extent,  and  their 
ixculiar  importance  in  relation  to  navigation  in  a  region  where  violent 
stonns  and  high  winds  are  rare,  the  fogs  of  the  Pacific  coast  have  been  well 
studied.®  A  few’  y  ears  ago  the  Marine  Exchange  of  the  San  Francisco  Cham- 
Ikt  of  Commerce  was  asked  what  proportion  of  the  shipwrecks  along  the 
(  alifornia  coast  w’as  due  to  fog.  The  answer  w’as,  “All  of  them.”^ 

Marine  fogs  are  a  distinctive  feature  along  the  Pacific  seaboard.  At 
times  they  may  extend  along  the  entire  coast  from  Puget  Sound  to  southern 
California.  Chiefly’  characteristic  of  the  spring  and  summer  months,  they’ 
also  occur  in  winter,  but  less  frequently  then.  They  have  a  much  greater 
\ertical  thickness  than  the  winter  inland  fogs,  perhaps  averaging  1500  feet 
but  rarely’  exceeding  2000  feet.  These  fogs  move  in  from  the  ocean,  over 
which  they’  extend  for  50  miles  or  so  offshore,  w  ith  a  w’esterK'  “sea  breeze,” 
arriving  on  the  coast  about  or  soon  after  sunset  and  disappearing  in  the 

’  S-e,  e.R..  A.  G.  McAdie;  Fog  Studies  on  Mount  Tamalpais,  Monthly  Wtalher  Rev.,  \’ol.  28.  1900.  pp.  283- 
2Sf),  492-493;  V’ol.  29.  1901,  pp.  24-25.  61-63.  104-106;  idem:  Climatology  of  California.  H  eather  Bur.  Bull. 

Washington.  D.  C..  1903,  pp.  239-249;  idem;  Fog  and  Frost  in  the  San  Gabriel  Valley.  Monthly  Weather 
Rr.  ..  Vol.  38,  1910,  pp.  1895-1896;  idem;  The  Clouds  and  F'ogs  of  San  Francisco,  San  Francisco.  1912  (note 
esi)ecially  view  opposite  p.  56,  “How  the  Fog  Comes  In  at  San  Francisco");  A.  H.  Palmer:  Fog  Along  the 
California  Ctast,  .Monthly  Weather  Rev.,  \'o\.  45.  1917,  pp.  496-499;  B.  M.  Varney:  A  F'og  Phenomenon  of  San 
Francisco  Bay,  ibid.,  V’ol.  48.  1920,  pp.  337-338;  H.  H.  Wright:  Fog  in  Relation  to  Wind  Direction  on  Mount 
Tamalpais.  Cal.,  ibid.,  Vol.  44.  1916,  pp.  342-344. 

*  .V.  H.  Palmer,  lot,  cit. 
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early  forenoon.  They  penetrate  inland  not  more  than  a  few  miles.  A  fog 
which  lasts  through  the  whole  day  is  a  rarity  in  southern  California. 

Local  conditions  have  much  to  do  with  the  frequency,  the  duration,  and 
the  characteristics  of  these  fogs.  San  Francisco,  for  example,  is  famous  for  its 
fog.  Owing  to  the  peculiar  topography  in  the  vicinity  of  that  city,  where 
the  Golden  Gate  offers  a  free  entrance  for  the  ocean  fog,  from  May  to 
Octoljer  “with  clock-like  regularity  great  banks  of  fog  march  in  every 
afternoon  and  cover  the  brown  hills”  (McAdie).  During  these  fogs  the 
lapse  rate  (i.  e.  rate  of  change  of  temperature  vertically)  is  negative.  On 
Mt.  Tamalpais,  for  instance,  it  is  about  three  times  as  great  as  in  the  “no 
fog”  condition.  The  excessive  diurnal  heating  of  the  interior  valley  during 
the  summer  months  causes  a  strong  indraft  of  chilly  ocean  air  from  the  coast. 
This  wind,  which  blows  wdth  velocities  of  25  to  30  miles  an  hour  on  summer 
afternoons  at  the  Golden  Gate,  carries  the  fog  inland,  where  it  is  either 
dissipated  or  rises  to  form  “high  fog.”  Above  the  surface  wind  blowing  in 
from  the  ocean  below  there  is  an  easterly  offshore  w  ind.  These  ocean  fogs, 
wdth  the  chilly  onshore  winds  that  accompany  them,  have  doubtless  con¬ 
tributed  not  a  little  to  the  popularity,  as  residential  cities,  of  Berkeley, 
Oakland,  an<l  other  places  to  the  west  of  San  Francisco  Bay,  where  there  is 
less  fog  and  less  chilly  wind.  When  these  ocean  fogs  rise  as  they  drift  to  and 
over  the  w'armer  land  they  become  high  fog  or  stratus  clouds.  At  San 
Diego  this  high  fog  is  known  as  the  “velo”  cloud.  It  is  the  common  cloud  of 
early  morning  and  is  much  like  the  low  cloud  hanging  most  of  the  time  off  the 
western  desert  coast  of  South  America.®  Carpenter®  speaks  of  the  velo 
cloud  as  reaching  its  perfection  over  the  littoral  region  of  southern  California 
and  as  l)eing  the  chief  characteristic  of  the  summer  in  the  San  Diego  Bay 
district  (March-October).  The  sun  usually  breaks  through  this  high  fog 
about  10  \.  M.  on  a  normal  summer  day,  the  sky  clearing  shortly  afterwards 
and  remaining  clear  the  rest  of  the  day  until  about  sunset.  The  velo  is  less 
than  1000  feet  al)ove  the  surface  and  never  extends  inland  more  than  60  to 
70  miles  from  the  coast. 

In  the  opinion  of  the  local  meteorologists  the  marine  fogs  of  the  Pacific 
coast  are  chiefly  the  result  of  mixture.  The  wann,  moist  air  moving  towards 
the  land  from  the  ocean  passes  across  the  cold  ocean  current  close  to  the 
shore,  mixes  with  the  colder  air  over  that  current,  and  is  also  itself  chilled  by 
conduction.  It  seems  not  to  be  the  w’ater  vapor  in  the  low^est  levels  which  is 
condensed,  but  rather  that  of  the  higher  levels.  There  is  an  interesting 
economic  aspect  of  these  summer  fogs  which  has  attracted  some  attention.^ 

The  fogs  are  most  prevalent  in  the  dry  season,  when  for  weeks  at  a  time  no 
rain  falls  in  southern  California  and  herbaceous  vegetation  dries  up.  While 


*  R.  DeC.  Ward;  A  Note  on  the  South  American  Coastal  Cloud,  Science,  Voi.  7  (N.  S.),  1898,  pp. 

Isaiah  Bowman:  The  .\ndes  of  Southern  Peru,  New  V'ork,  1916,  pp.  143-143. 

*  F.  A.  Carpenter:  The  Climate  and  Weather  of  San  Diego,  Cal.,  San  Diego,  19*3.  PP-  S-7.  with  a  pheto- 
graph  of  the  velo  cloud  over  San  Diego  Bay. 

’  See  Cleveland  Abbe:  The  Utilization  of  Fog,  Monthly  Weather  Rer.,  V’ol.  26.  1898.  p.  466;  Vol.  27.  1899. 
p.  113;  W.  G.  Reed:  Fog  as  a  Source  of  Water  Supply,  ibid.,  Vol.  44.  1916,  p.  288. 
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the  fog  itself  rarely  gives  any  measurable  precipitation,  it  certainly  helps 
somewhat  to  relieve  the  excessive  aridity.  Occasionally  as  much  as  0.05 
inch  of  water  has  been  deposited  in  one  night,  and  smaller  amounts  (o.oi 
inch)  are  oftener  recorded.  The  famous  redwoods  of  California  {Sequoia 
sempervirens)  grow  on  a  narrow  coastal  strip  within  the  fog  belt  and  nowhere 
extend  inland  more  than  30  miles.  W.  G.  Reed  notes  that  on  the  Berkeley 
hills  during  summer  fogs  small  trees  drip  with  moisture  and  the  ground 
Ixneath  the  trees  is  moist  to  a  considerable  depth.  Away  from  the  trees, 
on  the  other  hand,  the  ground  is  dry  and  powdery,  and  the  grass  is  brown. 
No  practicable  method  has  yet  been  devised  by  means  of  which  any  con¬ 
siderable  amount  of  fog  particles  can  be  collected  and  used  for  the  benefit 
of  vegetation. 

Atlantic  and  Gulf  Coast  Fogs 

rhe  Atlantic  coast  fogs  differ  from  those  of  the  Pacific  in  their  irregularity 
and  lesser  frequency  of  occurrence.  The  only  portion  of  the  Atlantic  coast 
which  in  any  way  equals  the  immediate  Pacific  coast  in  fogginess  is  in 
northern  New'  England.  On  the  basis  of  over  thirty  years’  observations 
Petit  Manan,  Me.,  holds  the  record  for  the  largest  average  annual  number  of 
days  with  dense  fog  on  the  Atlantic  coast.  From  New  England  southward 
there  is  a  decrease  in  the  number  of  fogs  until,  at  Key  West,  a  dense  fog  is  a 
rare  occurrence.  A  glance  at  any  table  showing  fog  frequencies,  as,  for 
example,  the  observations  collected  and  published  by  the  United  States 
Lighthouse  Serv'ice,  show's  how  greatly  these  frequencies  vaty'  even  within 
short  distances.*  The  location  of  a  station  with  reference  to  near-by  land 
and  water  areas,  the  surrounding  tojwgraphy,  and  the  exposure  to  the  wind 
are  important  controls  of  the  amount  of  fog.  Thus,  certain  islands,  like 
.Nantucket,  and  certain  individual  stations,  like  Cape  May,  N.  J.,  have  a 
good  many  more  fogs  than  other  places  somewhat  differently  situated.* 
Occasionally  but  rarely,  it  may  happen  that  a  belt  of  fog  extends  more  or  less 
along  the  w'hole  Atlantic  coast  from  Maine  as  far  as  northern  Florida.  As  a 
rule,  however,  the  fog  extends  only  part  way  down  the  coast,  perhaps  as  far 
as  Boston  or  New  York  or  somewhat  farther,  and  in  most  cases  the  fog  belt 
is  found  only  off  the  coast  of  Maine.  On  the  New  England  coast  fogs  are 
most  frequent  in  summer  when  the  temperature-differences  between  water 
and  land  are  most  marked  and  when  the  warm  southerly  winds  blowing 
over  the  cold  ocean  w'ater  near  shore  are  well  moisture-laden.  Farther  south 
the  maximum  fog  frequency  as  a  whole  comes  in  w'inter  and  early  spring. 
The  frequent  dense  summer  fogs  on  the  New  England  coast  are  somewhat 
of  a  handicap  to  this  locality  as  a  summer  resort. 

.Along  the  Gulf  of  Mexico  marine  fogs  are  not  a  significant  element  of 
climate  except  on  the  northeastern  Texas  coast.  Their  season  is  winter,  and 

•  See  summaries  of  fog  observations  made  at  fog  signal  stations  along  the  Atlantic  coast  in  Monthly  H  eather 
Her.,  V'ol.  44,  1916,  pp.  21-23;  Vol.  45.  1917.  P-  409 

*  F.  W.  Proctor:  A  Study  of  the  Summer  Fogs  of  Buzzards  Bay.  Monthly  Weather  Ret.,  Vol.  31.  lyoi.  PP- 
4'>7-472. 
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they  vary'  considerably  in  number  according  to  local  controls,  as  is  the  case 
on  the  Atlantic  coast.  On  the  basis  of  several  years’  record  Pensacola  has 
more  fog  than  Tampa,  Mobile,  or  Corpus  Christi.  Galveston  has  about 
twice  as  many  days  w'ith  dense  fog  as  the  three  stations  last  named. 

Fogs  of  the  Great  Lakes 

A.  J.  Henry'  distinguishes  two  forms  of  fog  on  the  Great  Lakes.'®  One  of 
these  is  a  dense  unbroken  sheet  or  blanket  which  forms  in  spring  and  fall 
when  a  cy'clonic  depression  moves  slowly  over  the  Lake  region,  bringing 
moist  east  and  southeast  winds.  The  other  is  a  broken,  low-ly'ing  form,  with 
occasional  patches  of  greater  density  separated  by  clear  spaces.  This  is  a 
summer,  fair-weather  type  and  is  stated  to  be  probably  due  to  diurnal 
changes  in  temperature.  The  geographical  and  seasonal  distribution  of  fog 
is  somewhat  complicated  and  varies  a  good  deal  on  the  different  Lakes. 
According  to  Frankenfield  there  is  not  very  much  difference  over  the  Upper 
Lakes  between  winter  and  early  summer  in  the  matter  of  fog,  while  on  the 
Lower  Lakes  the  maximum  is  in  late  winter  and  spring."  Over  all  the  Lakes 
the  least  foggy’  season,  in  general,  is  late  summer. 

'•  A.  }.  Henry,  loc.  cit.  See  also  R.  E.  Pollock:  Fog,  on  back  of  the  MeUorol.  Chart  of  the  Great  Lake^  (U.  S. 
Weather  Bureau),  June,  uiii. 

'■  H.  C.  Frankenfield,  loc.  cit.  See  also  Meteorological  Charts  of  the  Great  Lakes,  published  by  the  U.  S. 
Weather  Bureau  from  January,  ipn,  to  September,  1913.  On  these  charts  the  percentages  of  days  with  fog 
are  shown  for  each  lake  during  the  navigation  season. 
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POST-WAR  ATLASES:  A  REVIEW 


By  \V.  L.  G.  JoERG 

Popular  imagination  at  the  outset  of  the  war  conceived  the  geographer’s 
task  to  be  the  locating  of  the  places  figuring  in  the  operations  and,  ulti¬ 
mately,  the  drawing  of  maps  showing  the  new  boundary  lines.  The  progress 
of  the  great  conflict  and  especially  its  termination  in  the  peace  conference 
demonstrated  even  to  the  general  public  that  geography  is  not  a  subject 
dealing  merely  with  location.  The  atlases  here  under  review^  reflect  this 
broader  understanding.  Although  all  of  them  are  intended  for  general  ref¬ 
erence,  several  depart  from  the  hitherto  customary  predominant  attention 
jviid  to  locational  maps.  The  Times  atlas  presents  the  all-important  ele¬ 
ment  of  relief  with  special  prominence,  while  the  Grande  .Atlante  Geografico 
and  W’estermann’s  atlas  emphasize  economic  geography.  This  is  a  develop¬ 
ment  heartily  to  be  welcometl. 

'  The  Times  Survey  Atlas  of  the  World:  A  Comprehensive  Series  of  New  and  Authentic  Maps  Reduced 
Front  the  National  Surveys  of  the  W'orld  and  the  Special  Surveys  of  Travellers  and  Explorers,  With  General 
Index  of  Over  Two  Hundred  Thousand  Names.  Prepared  at  the  “Edinburgh  Geographical  Institute”  under 
ih«-  direction  of  J.  G.  Bartholomew.  112  plates.  The  Times,  London,  1922.  Prices  vary  according  to  bindings: 
loose-leaf ,  with  index  in  separate  volume,  £10;  half-leather,  maps  and  index  in  one  volume,  £10;  art  canvas,  one 
volume,  or  with  index  in  separate  volume,  £6  6s;  maps  in  portfolio,  index  separately,  £4  15s.  American  price 
(only  in  lialf  leather),  60.  18  x  12  yi  inches. 

The  Daily  Telegraph  Victory  Atlas  of  the  World:  A  Series  of  iso  Plates  Containing  Over  450  Maps  and  Dia- 
erams  Compiled  from  the  Latest  and  Most  Authentic  Sources.  Prepared  under  the  direction  of  Alexander 
(iros.s.  ISO  plates.  Published  for  The  Daily  Telegraph  by  Oographia,  Ltd.,  London,  [1932?].  Bound  in,cloth, 
£7  58.;  in  half  morocco,  £8  15s.;  full  morocco,  £10  los.  American  price,  I35.  20  x  13  inches. 

liarnisworth's  Atlas  of  the  W'orld  and  Pictorial  Gazetteer.  With  an  Atlas  of  the  Great  War.  Containing  485 
Coloured  Maps  and  Plans.  3540  Photographic  Views,  and  Index  to  130,000  names.  E^dited  by  J.  A.  Hammerton. 
Body  of  atlas,  148  plates;  war  atlas,  31  plates.  The  .Amalgamated  Press,  Ltd.,  London  I1931?].  Bound  in 
canvas,  £3  5s.;  in  tialf  leather,  £4  I38  6d.  15  x  9)^  inches. 

Vivien  de  Saint-Martin  et  Schrader:  Atlas  universel  de  gtographie,  dress^  sous  la  direction  de  F.  Schrader 
d'aprds  les  sources  originales  et  les  documents  les  plus  r^cents.  Comprenant  80  cartes  graves  sur  cuivre 
et  tir^s  en  lithographic,  avec  un  index  alphab^tique  des  noms  contenus  dans  I'atlas.  Nouvelle  Mition  con- 
forme  aux  trait^s  de  paix  de  1919-1931.  80  plates.  Librairie  Hachette,  Paris,  [1933].  Bound  in  loose-leaf  bind¬ 
ing  case  with  index,  335  francs.  American  price,  $30.  About  18  x  13  inches. 

.^tielers  Iland-AUas:  108  Karten  in  Kupferstich.  Hundertjahr-Ausgabe  [i.  e.  loth  edition],  neubearbeitet 
von  Professor  Dr.  H.  Haack.  108  plates.  Justus  Perthas,  Gotha.  1930  to  date.  Appearing  in  installments. 
Sixty-two  plates  have  appeared  to  date,  covering  mainly  the  sections  Central  Europe,  Southern  and  Western 
Flurope,  Eastern  Europe.  Asia,  and  the  Polar  Regions.  The  present  review  is  of  course  based  on  these  sheets 
only.  International  price,  51.30  Swiss  francs;  American  price,  I9.73,  both  exclusive  of  index,  to  appear  when 
work  is  completed.  16  x  10  inches. 

.Andrees  .Allgemeiner  Handatlas  in  228  Haupt-  und  198  Nebenkarten.  Mit  vollst&ndigem  alphabet ischem 
Namenverseichnis  in  besonderem  Bande.  Achte,  neubearbeitete  und  vermehrte  Auflage.  Herausgegeben 
von  Dr.  Ernst  .Ambrosius.  133  plates,  with  additional  maps  on  the  back  of  33  plates.  Index  in  separate  vol¬ 
ume.  Velhagen  und  Klasing,  Bielefeld  and  Leipzig,  1933.  International  price,  80  Swiss  francs;  American 
price.  $16,  both  including  index  volume.  18  x  13  inches. 

Westermanns  Weltatlas:  130  Haupt-  und  117  Nebenkarten  auf  106  Kartenblattern  mit  erlauterndem  Text 
und  einem  alphabetischen  Namenverzeichnis.  Bearbeitet  von  Adolf  Liebers  unter  Mitwirkung  von  R.  Barmm, 
Professor  Dr.  P.  Groebe,  Dr.  R.  Muller,  Dr.  H.  Winter,  und  anderer  Sachkundiger.  3.  unverSnderte  Auflage. 
106  plates.  Georg  W'estermann,  Brunswick,  1933.  Half  leather:  international  price,  30  Swiss  francs;  Ameri¬ 
can  price,  $6;  full  leather,  33  Swiss  francs;  $6.60.  9  x  10  inches. 

Mario  Baratta  and  Luigi  Visintin:  Grande  atlante  geografico:  103  tavole  di  geografia  fisica,  politica  ed 
■  lonomica  con  350  carte  e  cartine  ed  indice  dei  nomi.  Eidito  sotto  gli  auspici  del  Ministero  per  ITndustria  e 
Commercio  e  della  Reale  Society  Geografica  Italiana.  86  plates.  Istituto  Geografico  De  Agostini,  Novara. 
1932.  100  lire.  International  price,  100  French  francs.  16  x  iiF^  inches. 
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This  review  will  hrsi  take  up  separately  each  of  the  atlases  under  discus¬ 
sion  and  will  endeavor  to  point  out  wherein  each  is  distinctive.  No  attempt 
will  be  made  at  a  systematic  description  of  their  contents,  as  they  are  all, 
except  Westermann’s  atlas  and  the  Grande  Atlante  Geografico,  of  the  usual 
type  of  general  reference  atlases,  i.  e.  they  consist  of  maps,  predominantly 
locatkmal,  of  the  countries  of  the  world  on  as  large  a  scale  and  with  as  many 
names  as  the  size  of  the  atlases  will  allow,  with  special  emphasis  on  the  coun¬ 
try’  in  which  each  is  published  and  its  colonies,  together  with  a  sprinkling 
of  maps  illustrating  other  phases  of  geography',  such  as  climate,  vegetation, 
economic  resources,  and  human  distribution.  Although  these  atlases  were 
selected  for  review  because  they  are  recent  publications  or  new  editions, 
they’  include  the  four  leading  general  reference  atlases  extant,  viz.  Stieler, 
-Andree,  Universel,  and  Times,  and  to  that  extent  this  review  may  assume 
the  character  of  a  comparative  discussion  of  reference  atlases  in  general. 
.After  a  digression  relating  to  several  recent  distinctive  atlases  in  which 
the  locational  element  does  not  predominate,  the  consideration  of  the  pre¬ 
vious  atlases  will  be  resumed,  and  several  general  matters  relating  to  them 
will  be  taken  up,  such  as  evidences  of  familiarity’  with  current  source  ma¬ 
terial,  the  question  as  to  which  atlases  to  consult  for  the  largest-scale  and 
best  maps  of  a  given  region,  and  the  matter  of  general  arrangement  and 
physical  make-up.  In  conclusion  a  suggestion  will  be  made  as  to  the  best 
selection  for  libraries  and  other  reference  institutions. 

The  Temes  Atlas 

It  is  in  the  representation  of  relief  by  the  “lay’er”  method  of  altitude  tints 
(ranging  usually’  from  greens  for  the  lowlands  to  browns  for  the  highlands) 
that  the  Times  atlas  makes  its  distinctive  contribution.  The  customary 
method,  that  of  hachures  or  some  similar  device,  expresses  only  relative  re¬ 
lief  but  not  absolute  height.  It  shows  where  the  mountain  slopes  are  but 
does  not  show’  whether  they  rise  from  a  lowland  or  a  plateau.  The  layer 
method,  on  the  other  hand,  does  show’  absolute  height.  As  the  relief  colors 
cover  the  whole  area  of  the  map,  the  layer  method  makes  its  possible  to 
visualize  the  broad  general  distribution  of  highlands  and  lowlands  at  a 
glance.  To  familiarize  the  general  public  with  this  method  and  thereby 
acquaint  them  with  this  fundamental  element  in  human  distribution  and 
activities  is  certainly  to  adv'ance  the  cause  of  geography. 

The  selection  of  the  contours  shown  has  been  made  quite  systematically. 
On  the  whole,  the  same  contours  are  used  for  maps  on  the  same  scale.  This 
is  a  valuable  feature,  making  it  possible  easily  to  compare  the  relief  of  re¬ 
gions  so  represented,  as  the  same  color  gamut  holds  for  all.  The  unit  of 
the  basic  contour  interv’al,  expressed  in  rounded-off  numbers  such  as  too, 
500,  etc.,  is  sometimes  meters,  sometimes  feet,  seemingly  reflecting  the  unit 
employed  on  the  respectiv’e  source  maps.  But  in  either  case  the  equiva¬ 
lents  in  the  other  units  are  given.  As  regards  European  countries  in 
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1:1,000,000  the  contours  shown  are  100,  200,  300,  400,  600,  800,  1000, 
15(X),  etc.,  feet;  for  the  maps  in  1:2,000,000  the  contours  are  100,  300, 
5(K),  1000,  1500,  etc.,  feet.  The  Near  East  and  India  are  sho^^'n  in  i :  4,000,- 
(loo:  here  the  contours  are  500,  1000,  1500,  2000,  3000,  etc.,  feet.  For  Africa 
in  1 :5.ooo,ooo  the  contours  are  200,  500,  1000,  1500,  2000,  3000,  etc.,  meters. 
For  C  anada,  the  United  States,  and  Mexico,  on  the  same  scale  as  Africa, 
they  are  100,  500,  1000,  2000,  etc.,  feet.  Both  the  map  of  all  of  South  Amer¬ 
ica  in  1 : 10,000,000  and  the  more  detailed  map  of  central  Argentina  and 
C  hile  in  i :  5,000,000  exceptionally  hav^e  the  same  contours,  v'iz.  600,  1500, 
VKK),  (KXX),  etc.,  feet. 

The  style  of  contouring  is  not  always  fortunate.  It  is  characterized  by  a 
certain  angularity.  The  contours  often  lack  the  free  and  easy  swing  which, 
on  such  general  maps  as  these,  best  reflect  natural  conditions.  This  defect 
is  more  noticeable  on  the  larger-scale  maps.  The  map  of  Switzerland  (PI. 
35)  may  afford  a  clue  as  to  its  origin.  The  contours  are  here  marked  by 
small  dots  about  two  millimeters  apart,  which  probably  represent  corre- 
sixmding  points  that  were  set  off  by  the  engraver  on  the  contours  of  the 
t()|K)graphic  maps  on  which  Plate  35  is  based.  The  fact  that  these  points 
und  to  be  connected  by  straight  lines  is  what  gives  the  contours  the  aspect 
of  angularity. 

While  the  layer  method  of  coloring  gives  an  excellent  synoptical  view  of 
the  relief  of  a  region,  it  fails  to  “catch”  the  inequalities  of  the  surface  that 
lie  within  the  contour  interval.  If  this  interval  be  large,  the  method  may 
fail  to  portray  the  relief  features  adequately.  A  comparison  of  the  repre¬ 
sentation  of  the  Sierra  de  la  Ventana  and  the  Sierra  de  Tandil  in  southern 
Buenos  Aires  province  in  the  Times  atlas  (PI.  loi)  with  that  in  the  Grande 
.\tlante  Geografico  (PI.  92),  both  on  the  same  scale,  will  vividly  bear  out 
this  statement.  The  method  employed  in  the  latter  atlas  is  probably  the 
ideal  method  of  representing  relief  on  general  maps — by  hachures  combined 
with  altitude  tints.  However,  the  difficult  art  of  hachuring  is  not  at  the 
disiKjsal  of  everyone;  and  it  remains  that,  by  popularizing  the  layer  method, 
the  Times  atlas  is  performing  a  laudable  educational  service. 

The  title  page  says  that  the  maps  in  the  atlas  are  “reduced  from  the  na¬ 
tional  survey's  of  the  world  and  the  special  surveys  of  trav'ellers  and  explor¬ 
ers.”  This  would  seem  to  imply  that  they  are  directly  reduced  from  topo¬ 
graphic  sheets  and  route  survey's.  If  this  implication  be  correct,  it  seems 
an  unnecessarily  severe  commitment  as  far  as  direct  reduction  from  topo¬ 
graphic  sheets  is  concerned,  inasmuch  as  it  would  involve  the  reduction  of 
thousands  of  sheets  to  from  one-tenth  to  one-fortieth  their  original  size. 
For  atlas  maps  it  is  sufficient,  as  a  rule,  to  compile  from  reliable  secondary 
sources  for  the  topographically  surveyed  countries  of  the  world  (mainly 
western  Europe,  United  States  in  part,  and  India;  see  PI.  I  of  the  atlas); 
and  of  these  areas  even  contoured  maps  on  smaller  scales  usually  exist. 
At  all  events  an  examination  discloses  that  for  the  following  localities,  se¬ 
lected  at  random,  the  relevant  topographic  sheets  were  not  used  in  compil- 
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ing  the  maps  in  the  Times  atlas.  The  region  east  of  Otsego  Lake,  New  York 
(FIs.  86  and  93),  is  not  based  on  the  Cooperstowm  and  Richfield  Springs 
topographic  sheets  of  the  LL  S.  Geological  Survey,  nor  is  the  region  east  and 
southeast  of  Granby  in  the  Province  of  Quebec  (PI.  86)  based  on  the  Granby 
and  Sutton  sheets  of  the  Canadian  Department  of  Militia  and  Defence,  nor 
the  basin  of  the  upper  Nzoia  River  east  of  Mt.  Elgon  in  Kenya  Colony  (Pi. 
78,  inset)  on  the  Mumia’s  and  Uasin  Gishu  sheets  surveyed  under  the  direc¬ 
tion  of  the  Director  of  Surveys,  East  Africa  Protectorate. 

Daily  Telegraph  Atlas 

The  Daily  Telegraph  atlas  is  a  v^ery  creditable  publication.  Its  maps 
are  on  unusually  large  scales  for  an  atlas.  They  do  not,  however,  neces¬ 
sarily  show  more  than  maps  of  the  same  regions  in  other  atlases,  the  larger 
size  being  called  for  rather  by  the  bolder  manner  of  drawing,  especially  of 
the  lettering.  The  maps  are  predominantly  political,  territorial  divisions 
being  distinguished  by  full  areal  coloring.  Relief  on  the  ix)litical  maps  is 
represented  by  hachuring  in  brown.  While  quite  worthy,  this  hachuring  is 
by  no  means — nor  could  it  be  expected  to  be — the  equal  of  the  hachuring 
in  the  German,  French,  and  Italian  atlases  here  discussed.  There  are  phys¬ 
ical  maps  of  each  of  the  continents  and,  in  addition,  of  the  world,  the  Brit¬ 
ish  Isles,  certain  districts  of  Great  Britain  (these  on  the  scale  of  4  miles  to 
the  inch,  making  them  almost  of  topographical-map  detail),  the  Sea  of 
Marmara,  Gallipoli  Peninsula,  India,  the  United  States  and  Mexico,  and 
New  Zealand.  Oi  these  relief  is  shown  by  layer  tints  without  hachuring. 
The  map  of  Russia  in  six  sheets  (Pis.  89-90  to  99-100),  which  is  on  the  largi- 
scale  of  1 :  2,825,0(X),  seems  to  bear  a  close  resemblance  to  the  six-sheet  map 
of  Russia,  1 :  3,700, (xx),  in  the  ninth  edition  of  Stieler’s  atlas. 

On  looking  over  this  atlas  one  cannot  but  feel  regret  that  it  has  not  been 
ix)ssible  to  expend  so  much  laudable  work  on  a  more  distinctive  undertak¬ 
ing.  However,  the  main  raison  d'etre  seems  to  be  to  provide  a  large  refer¬ 
ence  atlas  in  English  to  sell  at  a  relatively  mrxlerate  price.  This  the  Daily 
Telegraph  Atlas  seems  to  accomplish  on  the  .American  market  at  $35.00 
instead  of  $60.00  for  the  Times  atlas. 

Harmsworth’s  Atlas 

Harmsworth’s  atlas  is  a  popular  atlas  with  pictures  and  text  on  the  backs 
of  the  maps.  The  maps  are  printed  from  line  cuts,  which  circumstance,  as 
the  ])reface  points  out,  has  made  it  possible  to  produce  the  atlas  quickly 
despite  the  fact  that  the  mai>s  all  appear  here  for  the  first  time.  Although 
lacking  the  soft  appearance  so  characteristic  of  lithography,  the  line  pro¬ 
cess  is  here  quite  adequate  for  the  purpose.  Unfortunately,  the  colors  used 
are  often  somewhat  garish;  this,  combined  with  occasional  poor  register, 
gives  some  maps  a  rather  jumbled  appearance.  Of  distinctive  maps  there 
are  relatively  few;  these  may  be  due  to  the  influence  of  a  geographer  on  the 
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staff,  B.  C.  Wallis  as  associate  editor.  They  include  a  series  of  hypsometric 
maps  with  the  layer  tints  on  the  land  in  rather  pleasing  browms  and  lav¬ 
enders  and  the  ocean  tints  in  the  customary  blues  (British  Isles,  Mediter¬ 
ranean  and  Baltic  basins,  the  Alps,  North  and  South  America  together) 
and  two  railroad  maps  distinguishing  the  systems  by  color  (Great  Britain 
and  Argentina).  The  section  of  the  atlas  devoted  to  the  w’ar  consists  also 
of  a  series  of  layer-tint  maps  on  which  the  changing  positions  of  the  battle 
front  are  shown  in  red.  The  geographer’s  touch  is  likewise  evident  in  the 
three  of  the  five  introductory  text  articles  that  deal  with  “how  men  came  to 
know  the  world,”  “how  maps  are  made,”  and  “how  to  make  the  most  of 
an  atlas.”  Less  indicative  of  geographic  method  are  a  number  of  industrial 
maps  throughout  the  atlas.  They  limit  themselves  to  showing  in  red  the 
names  of  resources  and  products  over  the  localities  in  which  they  occur; 
only  on  the  maps  of  western  Europe,  Australasia,  and  the  United  States 
is  the  distribution  of  mineral  resources  shown  areally. 

Although  having  the  same  name,  the  present  atlas  bears  little  resemblance 
to  the  Harmsworth  atlas  published  about  1907,  which  was  engraved  by 
Messrs.  George  Philip  and  Son  of  London.  The  geographer  will  do  well 
still  to  keep  in  mind  this  earlier  atlas,  because,  besides  its  merely  locational 
maps  printed  from  stock  plates,  it  contained  a  v'aluable  and  comprehensive 
series  of  real  industrial  and  communications  maps  and  a  number  of  colored 
text  maps  illustrating  commercial  geography.  Its  hypsometrical  maps  and 
its  large-scale  map  of  the  British  railway  systems  were  of  superior  execution 
and  are  not  displaced  by  the  maps  in  the  present  atlas. 

.Atlas  Universel 

The  present  Atlas  Universel  is  the  second  edition  of  this  work,  which  is 
the  standard  French  general  reference  atlas.  The  appearance  of  the  first 
edition,  in  installments,  extended  from  1881  to  1911,  a  circumstance  which 
somew  hat  diminished  its  value  because  many  of  the  early  sheets  had  become 
su|)erannuated  before  the  last  were  issued.  The  present  edition  has  ap- 
jK'ared  complete  in  three  years  (1920-1922).  The  great  value  of  this  atlas, 
as  was  dwelt  upon  in  the  review  of  the  first  edition  in  these  pages,*  lies  in 
the  fact  that  its  maps  are  compiled  from  original  sources.  .An  extremely 
valuable  list  of  these  sources,  with  a  critical  discussion  by  the  editor,  M. 
Schrader,  the  veteran  cartographer,  accompanied  the  first  edition.  The 
present  edition  differs  from  the  first,  aside  from  being  brought  up  to  date 
in  such  matters  as  railroads  and  territorial  changes,  mainly  in  that  the 
hachures  used  to  represent  relief  are  printed  in  browm  instead  of  in  the 
black  of  the  first  edition.  This  makes  for  much  greater  legibility,  as  the 
lettering  and  other  black  elements  stand  out  from  the  mountain  background. 
In  the  delicacy  and  yet  firm  handling  of  the  relief  hachuring  this  atlas  ex¬ 
cels.  .A  good  example  of  its  effectiveness  is  afforded  by  the  four-sheet  map 
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of  the  United  States  in  1:5,000,000  (Pis.  63-66),  which,  incidentally,  is 
one  of  the  best  extant  general  representations  of  our  country  and  which 
it  is  interesting  to  compare  with  the  likewise  excellent  map  of  the  United 
States  on  the  same  scale,  also  with  relief  in  hachuring,  in  Andree’s  atlas 
(Pis.  200-201  to  206-207),  mentioned  below.  To  the  American  consultant 
it  is  a  matter  of  regret  that  the  sheet  portraying  the  northeastern  United 
States  in  i :  3,000,000  in  the  first  edition  has  been  omitted  from  the  second. 
Fortunately  its  excellent  representation  of  Appalachian  relief  has  recently 
been  preserved,  in  a  reproduction  from  an  engraver’s  proof  before  the 
names  had  lxK?n  added,  in  Emmanuel  de  Margerie’s  monograph  on  the 
Jura  Mountains.*  A  ver>'  valuable  feature  of  the  Atlas  Universel,  especially 
to  geographers,  is  the  series  of  physical  maps  of  the  continents  (Europe, 
1:  10,000,000,  PI.  4;  Asia,  1:25,000,000,  PI.  38;  Africa,  1:20,000,000,  PI. 
52;  North  America,  1:20,000,000,  PI.  59;  South  America,  1:20,000,000, 
PI.  70)  and  of  France  (1:2,500,000,  PI.  7).  On  these  land  relief  is  repre- 
sentwl  by  hachures  and  layer  tints  combined  and  ocean  relief  by  bathy¬ 
metric  tints  in  blue.  There  is  also  a  photographic  reproduction  of  Char- 
don’s  excellent  relief  model  of  France. 

Stieler’s  Atlas 

The  present  tenth  edition  of  Stieler’s  atlas,  which  many  consider  to  be 
the  best  of  all  atlases,  is  not  merely  a  revised  reimpression  of  the  ninth  erll- 
tion.  Many  new  maps  have  been  added,  and  many  of  the  old  maps  have 
been  rearranged.  In  the  ninth  and  earlier  editions  a  country  or  continent 
was  generally  the  unit  of  representation,  and  this  would  be  cut  up  into 
as  many  joining  sheets  as  the  format  of  the  atlas  required.  In  the  present 
edition  this  system  has  been  abandoned  in  a  large  number  of  cases;  the  sheet 
has  been  considered  the  unit  and  the  region  fitted  into  it.  This  plan  has 
much  to  commend  itself,  as  it  avoids  interruption  of  continuity.  For  ex¬ 
ample,  in  the  ninth  edition  the  Iberian  Peninsula  is  shown  on  four  sheets 
which  are  so  disposed  that  the  fourth  shows  practically  only  the  Spanish 
province  of  Murcia  and  the  Algerian  coast  opposite.  The  present  edition 
contains  the  same  map  of  the  peninsula  and  on  the  same  scale,  but  it  is  so 
divided  that  each  sheet  covers  a  convenient  area,  the  necessary'  marginal 
areas  being  repeated  from  the  adjoining  sheets. 

Also  in  the  matter  of  scale  the  new  edition  contains  an  innovation.  Ger¬ 
many  was  heretofore  represented  by  a  four-sheet  map  in  i:  1,500,000 — a 
smaller  scale  than  that  on  which  it  was  customary’  for  most  German  atlases 
to  depict  their  own  country’.  (Indeed,  this  lack  of  undue  emphasis  on  Ger¬ 
many’  was  one  of  the  facts  which  favored  the  internationalism  of  this  atlas.) 
In  the  present  edition  nine  sheets  are  devoted  to  Germany,  and  the  scale 
chosen  for  them  is  i :  925,000.  Besides  these,  nine  other  sheets  on  this  scale 

•  Emnianurl  de  Margerie:  Le  Jura.  Premi<>re  partie:  Bibliugraphie  sommaire  du  Jura  francais  et  suisse 
(orographie,  tectonique  et  mtirphologie),  Hfmoires  pour  Servir  d  V Explication  de  la  Carle  Giolotique  Detaillec 
de  la  France,  Paris.  1923.  PI.  30  in  separate  pocket  (see  also  text.  pp.  580-586). 
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have  l^n  introduced.  The  editor  explains  *  that  this  was  done  because  this 
scale  is  a  multiple  of  i :  3,700,000,  long  used  rather  extensively  throughout 
the  atlas,  and  because  this  was  the  scale  of  the  two-sheet  map  of  the  Alps. 
This  decision  seems  rather  unfortunate.  It  w'ould  seem  as  if  the  simple  and 
increasingly  widespread  scale  of  i:  1,000,000  could  have  been  used.  Maps 
on  this  scale  would  have  borne  a  simple  ratio  to  the  maps  in  i :  1,500,000,  of 
which  there  are  many  in  the  atlas.  The  desire  to  bring  the  new  scale  into 
harmony  with  i  *.3,700,000  would  seem  to  be  based  on  exaggerated  grounds, 
as  most  of  the  smaller-scale  maps  in  the  atlas  have  long  been  in  i :  7,500,000 
— which  just  falls  short  of  being  one  half  of  i :  3,700,000. 

.\nother  innovation  is  the  use  of  blue  throughout  for  drainage  (rivers, 
swamps,  etc.)  and  the  coast  line.  This  adds  greatly  to  legibility.  Only  the 
^reat  technical  facilities  of  the  publishers  could  have  made  possible  an¬ 
other  change — the  separation  of  the  heretofore  black  “culture”  elements 
(railroads,  roads,  towm  symbols)  from  the  black  plate  containing  the  names 
and  their  change  from  black  to  a  dark  gray.  As  this  dark  gray  is  hardly 
distinguishable  from  the  black,  this  change  seems  an  unnecessary'  luxury. 
.\  change  that  might  have  been  more  worth  while  would  have  been  to  dif¬ 
ferentiate  more  successfully  between  the  symbols  for  roads  and  railroads. 
At  present,  being  both  in  the  same  color  and  very*  similar  in  pattern,  they 
are  easily*  confused.  The  use  of  red  for  railroads,  following  the  present 
practice  of  many  standard  atlases,  would  obviate  this  difficulty  and  give 
pr()i)er  prominence  to  this  more  important  of  the  two  ways  of  communica¬ 
tion. 

The  most  important  innovations,  however,  are  connected  with  the  fur¬ 
ther  use  of  gray.  Sea  depths  are  shown  on  all  the  sheets  so  far  published 
not  only  by  submarine  contours,  as  in  the  ninth  edition,  but  also  by  bathy*- 
inetric  tints.  For  these,  various  shades  of  gray  and  blue-gray  are  used. 
Kx{)anding  a  practice  begun  in  the  previous  edition,  gray  is  also  used  to 
emphasize  the  shaded  side  of  mountains,  these  being  shown  in  brown 
hachuring.  To  the  present  reviewer  these  uses  of  gray  do  not  seem  fortu¬ 
nate.  Gray  is  a  somber  and  uninviting  color.  The  addition  of  bathymetric 
tints  is  indeed  a  valuable  feature,  but  that  shades  of  conventional  blue  are 
much  more  pleasing  will  immediately  appear  on  turning  to  the  maps  in 
Andree’s  atlas.  As  concerns  the  relief  features,  the  use  of  gray  shading  as 
here  carried  out  amounts  in  some  cases  almost  to  a  calamity  and  represents 
a  distinct  step  backward  in  cartographical  method.  This  holds  true,  for 
example,  of  the  map  of  northern  France  and  Belgium  (PI.  33),  in  which  the 
exaggerated  use  of  gray  in  this  region  of  moderate  relief  to  emphasize  such 
features  as  the  eastern  scarps  of  the  concentric  cuestas  of  the  Paris  Basin 
giv'es  the  whole  map  a  dirty,  muddy*  appearance.  Even  in  regions  of  high 
relief  such  as  the  French  Alps  (PI.  31)  and  the  Pyrenees  (PI.  25)  this  in¬ 
judicious  use  of  gray,  by  covering  up,  tends  rather  to  suppress  than  to  em- 

*  Hermann  Haack:  Die  Hundertjahr-Aussabe  von  Stielers  Handatlas,  Petermanns  Mitt.,  Vol.  67,  19.21,  pp. 
19-22,  vol.  69,  1923.  pp.  7-16;  reference  in  Vol.  67,  p.  19. 
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phasize  plasticity,  especially  where  the  plates  have  lost  some  of  their  orig¬ 
inal  sharpness  from  reiterated  use,  such  as  Plate  25. 

It  is  this  overburdening  of  the  picture  that  is  the  gravest  charge  to  be 
made  against  this  otherwise  truly  great  work.  To  maps  filled  with  detail 
to  begin  with,  more  and  ever  more  has  been  added,  in  a  desperate  attempt, 
as  it  were,  to  save  the  essential  from  the  clutter  of  the  unessential.  We  sin¬ 
cerely  hope  that  in  the  next  edition,  already  announced  for  twelve  years 
hence,  this  policy  will  be  abandoned.  With  the  almost  unlimited  technical 
facilities  of  the  Perthes  establishment  should  go  the  compensating  quality 
of  restraint. 


Andrke’s  Atlas 

That  this  complexity  of  detail  and  overcharging  of  the  image  is  not  neces¬ 
sarily  due  to  a  national  trait  is  ev  idenced  by  another  German  atlas,  Andree’s. 
Its  freedom  from  this  fault  makes  many  persons  deem  it ‘the  best  atlas 
extant.  Its  cardinal  virtue  is  clearness.  Its  admirable  brown  hachuring 
to  show  relief,  with  every  stroke  clean-cut;  its  firm  treatment  of  rivers, 
lx)ld  enough  to  prevent  these  important  guide  lines  of  the  map  from  being 
submerged  in  the  mass  of  detail,  and  yet  accurate;  and  the  neat  lettering 
and  pleasing  coloring  all  combine  to  create  v'ery  attractiv'e  maps.  If  to  this 
be  added  that  they  betoken  throughout  sound  scholarship  in  their  prepara¬ 
tion,  the  reason  for  the  esteem  in  which  this  atlas  is  held  will  become  ap- 
jwrent.  It  has  developed  and  improv’ed  consistently  since  its  first  edition 
in  1881,  and  with  its  fourth  edition  of  1899  it  definitely  entered  the  ranks  of 
the  four  or  fiv'e  leading  general  atlases.  The  present  eighth  edition  (1922) 
brings  to  fulfillment  the  promise  of  the  transitional  seventh  edition  (1921), 
which,  as  the  first  issued  since  the  w'ar,  showed  the  boundary  changes, 
although  imperfectly.  The  present  edition  shows  the  new  boundaries 
correctly  in  detail.  While  substantially  the  same  as  the  last  pre-war  edition 
(sixth,  1914)  it  also  differs  from  that  edition  by  including  a  number  of  new 
maps,  these  maps  l)eing  on  larger  scales  than  those  previously  employed 
in  this  atlas  for  these  regions.  The  countries  represented  on  the  new  maps 
are  northern  Sweden  and  j Norway,  i :  2,0(X),ooo;  Finland,  1:2,000,000; 
Ksthonia  and  Latv  ia,  i :  i  ,000,000 ;  and  northern  Russia,  i :  4,(XX),ooo.  Of 
maps  which  have  appeared  before,  some  are  differently  arranged  to  fit 
better  the  new  territorial  divisions;  such  as  Poland  and  Lithuania  in 
1 :  2,(xx),(K)o  and  southern  Russia  in  i :  4,000,000.  There  are  also  entirely 
new  maps  of  Java,  i :  3,000,000,  and  of  central  South  America,  i :  5,000,000 — 
the  latter  a  map  of  outstanding  merit. 

One  of  the  valuable  features  of  Andree’s  atlas  is  a  number  of  admirable 
physical  maps  showing  relief  in  hachuring  and  altitude  tints  combined. 
These  comprise  Fiurope,  i:  12,000,000;  Central  Europe,  i:  3,500, o<X)  (with 
corresponding  geological  map  on  same  scale);  and  Africa,  i :  20,«X)o,ooo. 
It  is  to  lx*  hoped  that  in  future  editions  this  excellent  series  may  lx  extended 
to  the  other  continents.  Because  of  its  distinctive  style  the  new  maps 
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would  nowise  duplicate  the  already  existing  maps  of  these  continents  in 
the  corresponding  series  in  the  Atlas  Universel;  rather  the  two  series, 
completed,  would  afford  an  interesting  comparison  between  two  techniques, 
each  admirable  in  its  own  way.  The  sheets  in  i :  i  ,000,000  devoted  to  France 
and  the  British  Isles,  to  which  reference  will  be  made  later,  possibly  are  the 
Ixst  maps  of  these  countries  on  that  scale;  certainly  the  map  of  France 
in  this  (ierman  atlas  is  more  expressive  than  the  map  of  France  on  the 
same  scale  in  the  Atlas  Universel. 

Westerman'n’s  Atlas 

Westermann’s  atlas  is  a  distinctive  contribution.  It  meets  the  needs  of 
the  new  times.  It  combines  in  one  an  historical,  a  geographical,  and  an 
economic  atlas.  Each  of  these  three  sections  is  accompanied  on  the  back 
of  the  maps  by  a  succinct  though  comprehensive  text  containing  diagrams 
and  tables.  The  historical  maps  are  of  the  customary  type;  the  historical 
text  is  written  from  the  German  standpoint  and,  for  recent  times,  tends  to 
lx*  chauvinistic.  The  geographical  part  of  the  atlas  is  by  no  means  re¬ 
stricted  to  locational  maps  (these,  although  not  as  detailed  as  in  the  larger 
reference  atlases,  are  sufficient.)  There  are  also  relief,  vegetation,  climatic, 
jiopulation  density,  and  ethnographic  maps. 

But  the  most  original  part  of  the  atlas  lies  in  its  economic  maps.  On 
some  twenty  maps  is  shown  the  mean  annual  pre-war  value  of  the  products 
of  the  leading  economic  countries  and  regions  of  the  world.  This  is  done  by 
means  of  a  rather  ingenious  device.  Each  product  is  indicated  by  a  capital 
letter  inscribed  within  a  square  whose  area  is  proportional  to  the  value  of 
the  product,  one  square  millimeter  connoting  $1,000,000.  (The  capital 
letter  used  is  the  first  letter  in  the  German  name  for  a  given  product;  the 
rest  of  the  word  is  printed  in  small  letters.)  Manufactures  are  indicated 
by  a  shaded  band  around  the  square  and  are  colored  according  to  the  raw 
materials  from  which  they  are  derived.  The  letters  are  printed  in  different 
colors  and  styles,  each  having  its  own  meaning,  as  follows:  orange,  cereals; 
green,  other  plant  products;  red,  animal  products;  blue,  metals;  black,  other 
mineral  resources.  In  addition  the  traffic  of  seaports  is  shown,  the  mean 
annual  amount  of  registered  tonnage  being  indicated  by  purple  triangles 
whose  area  is  based  on  the  proportion  of  one  square  millimeter  to  1,000,000 
tons. 

Described  textually  this  scheme  may  seem  somewhat  confusing,  but  as 
carried  out  graphically  it  reveals  at  a  glance  the  economic  production  of  a 
region  in  a  way  that  tables  of  statistics  rarely  do. 

Grande  Atlante  Geografico 

I'wo  of  the  atlases  here  discussed,  the  Times  atlas  and  the  .Atlas  Uni¬ 
versel,  were  undertaken  to  emancipixte  their  respective  countries  from  the 
predominance  of  German  cartography  in  this  field — the  latter  as  long  ago 
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as  the  period  following  the  P'ranco- Prussian  War.  In  1917  a  similar  move¬ 
ment  originated  in  Italy,  sponsored  by  the  enterprising  Italian  Touring 
Club.  So  far  only  a  sample  inset  map  from  one  sheet  has  appeared, *  and  it 
will  be  some  time  before  the  atlas  is  under  way.  Even  so,  it  will  be  mainlv 
lfx:ational  in  its  scope.  It  is  at  this  juncture  that  the  Grande  Atlante  Geo- 
grafico  has  just  been  published.  It  will  fill  the  immediate  need  of  Italians 
for  an  Italian  atlas,  but  even  when  the  Touring  Club  atlas  appears  it  will 
not  duplicate  that  work,  because,  as  has  already  been  said,  its  chief  charac¬ 
teristic  is  its  emphasis  on  physical  and  economic  geography.  The  atlas 
consists  essentially  of  two  parts.  First,  there  is  a  series  of  21  world  maps 
in  1:  150,000,000  showing  the  distribution  of  plants,  animals,  and  minerals 
of  economic  importance;  in  the  case  of  such  commodities  as  wheat,  cotton, 
coal,  the  export  and  import  routes  are  indicated,  the  width  of  line  being 
proportional  to  the  amount  transported.  Secondly — and  these  constitute 
the  bulk  of  the  atlas — there  are  physical  maps  of  the  various  regions  of  the 
world,  accompanied  by  economic  maps  of  the  corresponding  region.  These 
economic  maps,  which  show  f(K)d  and  mineral  resources  and  agricultural 
and  industrial  areas,  either  directly  face  the  corresponding  physical  maps 
or  are  so  disposed  that  comparison  is  easy.  The  physical  maps  show  relief 
in  hachuring  combined  with  green  and  brown  altitude  tints;  political  boun¬ 
daries  are  shown  in  red  (of  the  continents  there  is  usually  a  political  map 
with  areal  coloring  facing  the  physical  map),  railroads  by  fine  lines,  red  on 
some  sheets,  purple  on  others.  In  addition  to  the  physical  and  economic 
maps  there  are  the  usual  climatic,  vegetation,  and  population  density  maps, 
mostly  of  the  continents.  The  engraving  of  all  the  maps  is  of  the  ver>' 
highest  quality. 

The  atlas  is  therefore  quite  different  from  the  usual  general  reference 
atlas;  it  resembles  more  a  European  school  atlas.  It  is,  however,  more 
advanced:  its  physical  maps  are  larger  and  contain  more  detail,  its  economic 
maps  open  up  more  thoroughly  this  important  branch  of  geography.  Taken 
all  in  all,  the  atlas  strikes  a  happy  mean  between  the  general  reference  atlas 
as  we  have  come  to  know  it,  mainly  locational  in  its  point  of  view  and  be¬ 
coming  increasingly  overburdened  with  names,  and  the  European  school 
atlas,  which  breathes  the  real  spirit  of  geography  but  has  necessarily  to 
confine  itself  to  essentials.  The  publishers  and  editors  are  to  be  congratu¬ 
lated  for  their  vision  and  their  courage  in  thus  introducing  real  geography 
to  the  general  public. 

.Atlases  Not  Predominantly  Locational 

.As  regards  atlases  that  are  not  predominantly  locational  in  scope,  a 
digression  may  here  be  permitted  at  least  to  call  attention  to  several  re¬ 
cently  published.  Outstanding  among  these  is  a  systematic  atlas*  by  the 

*  AccompanyinR  L.  V.  Bertarelli;  L'attivitd  geografica  del  T.  C.  1.  nel  decennio  1910-1930;  II  “Grande 
Atlante  Intcrnazionale  del  T.  C.  I."  (Nota  per  TVllI  Congresso  Geografico  Italiano,  Firenxe,  19*1).  PP  > 
Milan.  1921. 

•  Atlante  di  geografia  fisica.  politica  ed  economica;  Fascicolo  1.  18  plates.  G.  B.  Paravia,  Turin.  1918. 
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Italian  geographer,  Professor  Assunto  Mori,  in  which  the  various  geograph¬ 
ical  elements,  such  as  relief,  climate,  human  distribution,  economic  condi¬ 
tions,  are  represented  both  as  general  phenomena  and  in  their  application  to 
the  different  regions  of  the  world.  The  volume  so  far  published  covers  gen¬ 
eral  geography  and  western  and  southern  Europe.  Under  general  geography 
one  plate,  consisting  of  about  twenty  to  twenty-five  small  maps,  is  devoted 
to  each  of  the  following  ten  groups  of  subjects:  astronomical  geography, 
cartography,  distribution  of  land  and  water  and  their  relief,  geology  and 
geomorpholog>%  hydrography  and  terrestrial  magnetism,  climate,  economic 
products,  human  geography,  political  geography,  history  of  discovery'  and 
exploration.  Under  regional  geography  two  plates  are  devoted  each  to 
Kurope  as  a  w'hole  and  to  Italy  and  one  plate  each  to  the  Iberian  Peninsula, 
France,  and  the  British  Isles.  In  the  regional  series  there  is  a  central  larger- 
scale  political  and  communications  map  of  the  country,  surrounded  by 
smaller-scale  maps  showing  relief,  climate,  density  of  population,  agricul¬ 
tural  products,  mineral  and  industrial  products,  colonial  possessions,  and 
typical  cities,  and  besides,  in  some  cases,  geology,  languages,  religion,  and 
amount  of  traffic. 

somewhat  similar  publication  is  a  systematic  atlas,’  by  Professor  Max 
Friederichsen  of  the  University  of  Konigsberg,  illustrating  the  regional 
geography  of  Europe.  Two  installments  have  appeared,  dealing  with  East¬ 
ern  Fmrope,  the  lands  around  the  Baltic,  the  lands  around  the  North  Sea, 
and  F'rance.  A  third  installment,  on  the  Iberian  Peninsula  and  Italy,  was 
announced  for  publication  in  1920.  Of  each  region  there  are  three  series  of 
about  eight  small  maps.  The  first  series  takes  up  “the  elements  necessary 
to  arrive  at  a  division  into  natural  regions  (geology,  morphology  and  struc¬ 
ture,  relief,  climate,  vegetation)”,  the  second  deals  in  detail  w'ith  climate, 
and  the  third  with  human  geography  (territorial  development,  present  and 
past  ethnography,  population  density,  economic  resources,  means  of 
communication). 

.\mong  recent  atlases  of  the  usual  school-atlas  type,  but  of  advanced 
grade,  there  are  especially  worthy  of  mention  two  British*  and  one  Ital¬ 
ian.*  .^dv'ance  pages  of  the  first  American  atlas'®  of  this  type  have  recently 
apjieared. 

Use  of  Current  Source  Material  in  the  General 
Reference  Atlases 

Returning  now  to  the  larger  reference  atlases,  it  may  be  helpful  to  dis¬ 
cuss  in  this  way,  rather  than  under  each  atlas,  several  general  matters  relat¬ 
ing  to  them. 

’  Max  Friederichaen:  Methodischer  Atlas  *ur  Landerlcunde  von  Europa.  i.  Lieferung:  Ost-Europa  und 
die  ( )stseelttnder,  6  plates.  1914;  3.  Lieferung:  Die  Nordseel&nder  und  Frankreich,  6  plates,  1915;  3-  Lieferung: 
Die  iberische  und  italienische  Halbinseln,  1930  (?).  Hahnsche  Buchhandlung,  Hanover  and  Leipzig. 

•  J.  G.  Bartholomew:  The  Advanced  Atlas  of  Physical  and  Political  Geography.  71  plates,  Oxford  University 
Press,  London,  1917.  George  Philip:  Philips'  Senior  School  Atlas,  61  plates.  Geo.  Philip  and  Son,  London,  1931. 

'  Luigi  V'isintin:  Atlante  geograhco  metodico.  63  plates,  Istituto  Geograhco  De  Agostini.  Novara,  1931. 

'•J.  Paul  Goode:  School  Atlas,  Physical,  Political,  and  Economic.  For  American  Schools  and  Colleges. 
■\dvance  pages.  34  plates.  Rand,  McNally  &  Co.,  Chicago  and  New  York,  1933. 
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When  it  is  remembered  that  a  general  atlas  has  to  portray  the  whole 
world,  and  that  on  relatively  large  scales,  any  undue  criticism  of  errors  that 
may  occur  will  be  avoided.  What  should  be  requiretl  of  the  compilers  of 
such  a  work  is  a  knowledge  of  the  leading  map  sources  for  all  parts  of  the 
world  and  a  critical  sense.  Given  this  proper  equipment,  whatever  errors 
occur  are  then  not  errors  of  principle  but  only  the  normal  ones  of  human 
frailty;  and  it  is  solely  from  this  point  of  view'  that  any  will  be  mentioned 
shortly.  The  firms  engraving  the  Times,  Universel,  Stieler,  and  Andree 
atlases  and  the  Grande  Atlante  Geografico  each  fully  meet  the  standard 
just  outlined;  each  has  a  staff  of  trained  cartographers  and  maintains  a 
map  collection  which  is  kept  up  to  date  by  means  of  current  geographical 
|)eriodicals  and  otherwise.  Evidence  of  this  competence  is  furnished,  for 
example,  by  the  map  of  China  in  Stieler’s  atlas  (PI.  74),  on  which  the  series 
of  compressed  mountain  ranges  betw'een  the  two  great  elbow's  of  the  Brahma¬ 
putra  and  the  Yangtze  Kiang  are  shown  according  to  the  many  recent 
explorations  in  this  region;  by  the  map  of  Arabia  in  the  same  atlas  (PI.  66), 
on  which  Philby’s  explorations  in  1917  in  the  southern  Nejd  are  already 
entered,  thus  affording  the  first  picture  in  its  proper  setting  of  the  Jebel 
Tuwaik,  that  major  relief  feature  of  central  Arabia;  by  the  map  of  Libya  in 
the  Grande  Atlante  (^grafico  (PI.  71-72),  on  which  the  results  of  Tilho’s 
w()rk  are  inconx)rated,  thus  likewise  for  the  first  time  showing  the  northeast¬ 
ward  extension  of  Tibesti,  which  he  established,  in  its  relation  to  the  rest 
of  the  upland  as  revealed  over  forty  years  ago  by  Nachtigal’s  map  in  his 
“Sahara  und  Sudan;”  and,  finally,  by  the  maps  of  Canada  and  northeastern 
C  anada  in  the  Times  atlas  (Pis.  82  and  83)  on  which  are  shown,  in  Hudson 
Bay,  the  Belcher  Islands  in  their  true  outlines  as  first  published  in  this 
Review  (Vol.  5,  PI.  4)  and  as  since  incorporated  on  official  maps  of  Can¬ 
ada,  especially  that  published  by  the  Department  of  Interior  on  the  scale 
of  1:2,217,600.  Possibly  Ixx'ause  these  sheets  had  already  been  engrav'ed 
the  Belcher  Islands  are  not  correctly  shown  on  the  maps  of  North  America 
(PI.  80)  and  of  the  North  Atlantic  Ocean  (PI.  8)  in  the  same  atlas,  although 
they  are  so  large  that  they  cannot  but  be  distinguished  even  on  the  scales 
used  for  small  maps  of  North  America.  They  are  also  shown  on  the  relevant 
sheets  in  Andree’s  atlas  but  not  in  the  Atlas  Universel  and  the  Grande 
Atlante  (Geografico.  The  new  islands  discovered  by  Stefansson  in  the  North 
American  Arctic  Archipelago  north  and  east  of  Prince  Patrick  Island  are 
shown  in  their  preliminary'  outlines,  as  published  in  this  Review,  in  the  Times, 
Daily  Telegraph,  Harmsworth  (only  on  the  map  of  North  America,  pp.  384- 
.^85),  and  Andree  atlases  and  the  Atlas  Universel  (only  on  the  map  of  the 
Polar  Regions,  PI.  80);  they  are  show'n  in  their  correct  final  outlines,  as 
published  in  1921  in  Stefansson’s  “The  Frie’Hly  Arctic,”  on  the  map  of 
the  .Arvcic  in  Stieler’s  atlas  (PI.  3)  and  in  t^e  Grande  Atlante  Geografico 
on  the  map  of  Canada  (PI.  78)  but  not  on  other  maps  in  this  atlas  where 
they  should  appear.  . 

Several  minor  errors  may  be  mentioned.  In  the  Atlas  Universel,  Indian 
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Territory’  persists  on  the  maps  of  the  United  States;  among  Western  trans¬ 
continental  railroads  are  omitted  the  Chicago,  Milwaukee,  and  Puget 
Sound,  the  Western  Pacific,  and  the  southern  part  of  the  Salt  Lake,  San 
Pedro,  and  Los  Angeles;  Lake  Maracaibo  is  shown  in  the  incorrect  outline 
which  goes  back  to  Codazzi,  1840,  and  which  has  been  superseded  by  the 
work  of  the  Comisibn  del  Mapa  Fisico  y  Politico  de  Venezuela,  available 
since  1907.  Stieler’s  atlas,  while  showing  all  the  new'  international  bound¬ 
aries  in  Europe  (and,  like  all  current  German  maps,  also  the  old  boundaries 
of  (lennany)  does  not  always  properly  indicate  or  name  the  internal 
sulxlivisions.  Thus,  in  Alsace-Lorraine  the  German  subdivision  into  Upper 
and  Lower  Alsace  and  Lorraine  is  shown  and  not  the  present  French  departe- 
ments  of  Haut  Rhin,  Bas  Rhin,  and  Moselle.  Also,  the  names  in  Czecho¬ 
slovakia,  Poland,  and  Jugoslavia  have  not  always  been  given  their  present 
official  form.  (Howex'er,  a  note  on  the  map  of  Slovakia  sa>'s  that  the  Czecho¬ 
slovak  versions  will  be  listed  in  the  index,  although  the  Hungarian  forms 
had  to  l^e  retained  on  the  map.)  While  this  inertia  is  understandable,  sci¬ 
entific  objectivity  and  memories  of  the  international  prestige  of  the  former 
editions  might,  it  would  seem,  have  made  it  possible  to  overcome  it. 

The  Largest-Scale  Representations  of  Given  Rec.ions 

-\s  the  same  region  is  represented  on  different  scales  in  different  atlases 
it  may  be  of  interest  to  point  out  in  which  of  the  atlases  here  discussed  a 
given  region  is  represented  on  the  largest  scale.  The  largest-scale  map  is 
not  necessarily  the  best,  of  course,  nor  even  the  one  containing  the  most 
detail.  It  may  be  drawn  more  boldly  or  with  larger  lettering.  Such,  for 
instance,  is  the  case,  as  has  already  been  said,  with  the  maps  in  the  Daily 
Telegraph  atlas,  and  therefore  their  often  being  on  unusually  large  scales 
does  not  necessarily  entitle  them  to  be  enumerated  here.  The  United 
States  is  represented  in  i :  5,000,000  in  the  Times,  Andree,  and  Universel 
atlases.  Because  of  its  clearness,  together  with  is  excellent  relief  in  hachures, 
the  Andree  map,  to  which  attention  has  already  been  called,  is  possibly 
the  best  general  map  of  the  L^nited  States  extant,  with  that  in  the  Atlas 
Universel  a  close  second.  The  map  in  Stieler,  although  in  i :  3,700,000,  is 
badly  out  of  date.  The  British  Empire  is  naturally  dealt  with  especially 
well  in  the  Times  atlas.  Canada  as  a  whole  is  shown  in  i :  5,000,000,  and 
the  provinces  in  i :  2,500,000.  Of  the  Union  of  South  Africa  there  is  a  large 
two-sheet  map  in  i :  2,500,000.  India  is  covered  in  i :  4,000,000.  South¬ 
eastern  Australia  and  New  Zealand  are  shown  in  i :  2,500,000.  These  scales 
are  unusually  large;  most  other  standard  atlases  do  not  exceed  i :  5,000,000 
to  1:  10,000,000  for  these  are'’'?.  Stieler’s  atlas  was  a  notable  exception  as 
regards  Australia;  its  map  of  whole  continent  in  the  ninth  editk  i  was 
in  1 : 5,000,000  (even  in  the  Times  atlas  the  uniform-scale  maps  of  all  of 
•Vistralia  are  in  1:6,000,000);  in  the  current  tenth,  edition,  the  scale  has 
been  reduced  to  i :  8,000,000.  Of  certain  European  countries  the  best  or 
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largest-scale  maps,  as  the  case  may  be,  occur  in  the  French  and  German  at¬ 
lases.  A  series  of  maps  in  Andree’s  atlas  in  i:  1,000,000  that  includes  the 
British  Isles,  France,  northern  Italy,  Esthonia  and  Latvia  and  western 
Jugoslavia  can  hardly  be  surpassed.  Although  on  the  scale  of  the  Inter¬ 
national  Map  of  the  World,  they  in  no  way  duplicate  that  publication. 
Relief,  being  in  hachuring,  is  more  expressive  than  on  the  International 
Map,  whose  contour  interval  is  too  large  to  “catch”  all  of  the  inequalities, 
especially  in  low'land  regions.  As  railroads  are  in  red,  these  maps  make 
convenient  travel  maps.  There  are  excellent  new  i:  1,500,000  maps  of 
Poland  and  the  Baltic  States  in  Stieler’s  atlas;  these  are  probably  compiled 
from  the  1 :  100,000  topographic  map  of  these  countries,  representing  an 
extension  of  the  topographic  map  of  Ciermany,  which  had  been  prepared 
by  the  ('»erman  War  Office  before  the  war  and  which  has  only  since  become 
public  property.  Russia  is  represented  in  i :  3,700,000  in  Stieler’s  atlas. 
Of  Algeria  and  Tunis  there  are  excellent  maps,  on  the  same  scale,  i :  2,500,000, 
in  Andree’s  atlas  and  the  Atlas  Universe!;  the  best  atlas  map  of  Morocco 
is  in  the  latter,  scale  i :  2,500,000.  The  former  German  colonies  are  repre¬ 
sented  in  1 : 2,000,000  in  Andree’s  atlas  (except  w'estem  Blast  Africa,  which 
is  in  1 :  4,ooo,(XX)).  The  largest-scale  map  of  all  of  Africa  is  in  the  Times 
atlas;  it  is  in  1:  5,000,000.  Distinctive  maps  of  Asiatic  countries  are  the 
following:  Asiatic  Russia  (rarely  represented  by  a  map  of  its  own  in  non- 
Russian  general  atlases),  i :  15,000,000,  in  Andree’s  atlas  (the  corresponding 
maps  in  the  Universel  and  Times  atlases  are  not  as  good);  western  Siberia, 
i:  7,500,0(X),  in  Stieler’s  atlas;  Japan,  i;  3,000,000,  in  Andree’s  atlas.  The 
largest-scale  atlas  map  of  South  America,  and  certainly  the  best  while 
under  the  continued  revision  of  its  able  compiler,  the  late  Victor  Huot,  is 
the  six-sheet  i :  6,000,000  map  in  the  Atlas  Universel.  The  new  map, 
referred  to  above,  of  central  South  America  in  i :  5,000,000  in  Andree’s 
atlas  is  now,  because  of  its  relatively  large  scale  and  its  excellent  execution, 
|K)ssibly  the  best  general  map  of  that  important  area.  The  large  scale, 
for  physical  maps,  and  the  fact  that  relief  is  shown  in  the  ideal  manner 
by  a  comliination  of  hachures  and  altitude  tints,  make  the  maps  of  South 
America  in  the  Grande  Atlante  C^ografico  (the  whole  continent  in  i :  10.- 
000,000;  northeastern  Argentina  and  southern  Brazil  in  i :  5,000 ,ofK)) 
especially  valuable. 

Arrangement  and  Physical  Make-Up 

.Although  minor  matters,  a  few  words  as  to  the  arrangement  and  physical 
make-up  of  the  reference  atlases  under  review  may  not  be  out  of  place. 

Each  atlas  contains  an  index  listing  the  names  that  occur  on  its  maps 
and  indicating  their  location.  In  the  case  of  one  atlas,  Andree,  the  body  of 
the  atlas  has  become  so  bulkj'  that  the  index  is  published  only  as  a  sep¬ 
arate  volume.  In  the  loose-leaf  binding  of  the  Times  atlas  the  index 
is  also  issued  separately.  All  the  atlases,  with  one  exception,  locate  names 
by  referring  to  the  “square  degree”  or  other  grid  unit  on  a  given  map,  these 
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units  being  defined  generally  by  letters  on  the  upper  and  numbers  on  the 
side  margin  of  the  map.  Unfortunately  the  Times  atlas  has  chosen  to  de¬ 
part  from  this  established  and  practical  scheme.  It  does  refer  to  grid  units, 
but  not  directly,  as  their  designations  are  not  printed  on  the  maps  them¬ 
selves  but  on  a  transparent  “indexing  frame.”  To  locate  a  name  this  trans- 
piirent  frame  has  first  to  be  placed  on  the  map  in  question,  and  the  place 
sought  then  found  under  the  transparency  in  the  square  indicated  in  the 
index.  This  indirect  and  impractical  method,  rendered  more  so  by  the  risk 
of  loss  of  the  loose  transparent  sheet,  especially  in  libraries,  is  not  wholly 
overcome  by  the  fact  that  all  places  are  also  located  in  the  index  by  their 
latitude  and  longitude. 

A  helpful  practice,  the  printing  of  an  index  map  on  the  back  of  each  plate 
to  show  the  location  of  that  area  and  of  the  areas  shown  on  other  plates  in 
the  same  general  region,  which  w'as  followed  in  the  previous  edition  of 
Stieler’s  atlas,  has  been  abandoned  in  the  present ;  it  is  fortunately  per- 
jx'tuated,  however,  in  the  Times  atlas. 

.\s  to  make-up,  Stieler’s  atlas  is  the  handiest  of  the  four  leading  reference 
atlases.  It  is  only  lo  by  i6  inches  in  size,  and,  with  the  index  in  the  same 
volume,  weighs  (the  ninth  edition)  only  ten  pounds.  (Among  atlases  of 
secondary  importance,  Harmsworth’s  atlas  is  about  the  same  size  and 
weight  as  Stieler’s  atlas;  Westermann’s  atlas  is  very  handy  in  size.)  The 
Times,  Andree  (even  without  index),  Universel,  and  Daily  Telegraph  at¬ 
lases  have  almost  reached  the  limit  of  practicability.  The  Times  atlas,  for 
example,  measures  i8  by  12^2  inches  and,  in  the  one-volume  binding,  weighs 
seventeen  pounds. 

Choice  of  Atlases  for  a  Library 

The  question  is  often  asked.  Which  atlas  or  atlases  should  a  library  have? 
We  may  answ’er:  The  general  library  that  can  afford  but  one  atlas,  and 
that  can  afford  the  price,  can  do  no  better  than  to  purchase  the  Times 
atlas.  Up  to  its  recent  publication  there  was  no  really  adequate  general 
atlas  in  English;  we  are  fortunate  in  now  having  in  it  a  work  that  corre- 
s|K)nds  to  that  description.  However,  if  the  $60  price  be  an  obstacle,  the 
Daily  Telegraph  atlas  may  be  substituted,  or,  if  the  language  barrier  can  be 
waived,  one  of  the  German  or  French  atlases.  A  library  that  can  afford 
two  atlases  should  add  to  the  Times  or  Daily  Telegraph  atlas  either  Stieler, 
Andree,  or  the  Atlas  Universel.  A  reference  or  university  librar>'  should 
have  the  Times,  Stieler,  Universel  atlases  and  the  Grande  Atlante  Geo- 
grafico,  or  the  same  group  with  Andree’s  atlas  substituted  for  Stieler. 
If  any  of  these  institutions  have  on  their  shelves,  among  older  general 
atlases,  any  of  the  following,  they  should  not  discard  them;  as,  beyond  such 
changeable  elements  as  political  boundaries,  they  deal  with  geographical 
matters  of  permanent  value:  Atlas  G^n^ral  Vidal-Lablache,  Paris,  1909 
(1921  edition  with  new  boundaries,  otherwise  unchanged);  Atlas  de  G<x)- 
graphie  Modeme,  by  F.  Schrader,  F.  Prudent,  and  E.  -Anthoine,  Paris, 
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1908;  Spamer’s  Grosser  Handatlas,  edited  by  A.  Hettner,  Leipzig,  1897  (a 
Cierman  version  of  an  earlier  edition  of  the  preceding);  Neuer  Handatlas, 
by  E.  Debes,  4th  edition,  Leipzig,  1913.  It  will  be  noticed  that  no  Ameri¬ 
can  atlas  is  mentioned  in  this  list,  and  indeed  there  is  none  to  compare  with 
the  works  mentioned  in  this  review.  The  most  satisfactory'  still  is  the 
('entury'  Atlas,  forming  part  of  the  Century’  Dictionary’,  in  which  the  indi¬ 
vidual  states  of  the  United  States  are  of  course  shown  on  larger  scales  than 
in  any  European  atlas.  Since  Scribner’s  Statistical  Atlas  of  the  United 
States  (New  York,  1883),  which  reflected  Henry  Gannett’s  spirit  and  deals 
only  with  our  country’,  we  have  had  no  noteworthy  American  atlas  outside 
of  government  publications,  and  even  that  atlas  is,  in  a  way’,  a  private-firm 
version  of  the  Tenth  Census  Atlas. 


THE  SHAPING  OF  THE  EARTH’S  SURFACE:  A  REVIEW 

By  W.  M.  Davis 


Passarge’s  comprehensive  work  “Die  Grundlagen  der  Landschaftskunde”* 
desenes  attention  because  of  the  author’s  experience  as  a  field  obsener 
and  a  university  teacher,  as  well  as  because  of  the  industry  with  which  its 
several  volumes  have  been  prepared  and  because  of  the  novelty  of  the 
ideas  and  methods  therein  presented.  The  first  volume,  as  has  already 
l)een  told  in  these  pages, ‘  is  limited  to  a  purely  empirical  description  of 
various  land  forms,  all  explanatory  considerations  concerning  them  being 
{K)stponed  until  the  third  volume  is  reached.  The  second  volume,  dealing 
with  the  atmosphere  and  the  ocean  and  with  plants  and  animals  in  the 
landscape,  is  not  particularly  considered  here,  except  to  say  that  in  certain 
chapters  its  method  departs  strikingly  from  that  of  the  first  volume  by 
gi\ing  explanation  to  various  phenomena  in  immediate  association  with 
their  description.*  The  third  volume  here  to  be  reviewed  has  for  its  object 
the  rational  or  explanatory  treatment  of  land  forms.  Various  types  of 
crustal  structures  are  described,  and  their  forms,  both  unmodified  and 
modified  by  erosion,  are  briefly  set  forth  in  Part  I  (pp.  1-95);  various 
sculpturing  agencies  and  the  resulting  surface  forms  are  elaborately  dis¬ 
cussed  in  Part  II  (pp.  96-467);  and  a  genetic  classification  of  land  forms 
constitutes  Part  III  (pp.  468-522).  On  account  of  this  plan  of  treatment 
the  connection  between  the  explanations  in  Volume  3  and  the  empirical 
descriptions  in  V’olume  i  is  not  easily  made.  Some  outline  figures  are 
re|)eated  in  the  third  from  the  first,  but  there  are  practically  no  cross 
references  from  one  volume  to  the  other,  and  the  order  of  treatment  in 
the  third  is  very  different  from  that  in  the  first.  Not  only  so;  the  various 
structures  described  in  Part  I  of  Volume  3  are  not  taken  up  again  seriatim 
in  Part  II  and  followed  systematically  through  the  changes  wrought  upon 
them  by  erosional  processes. 

Structures  and  Forces 

Certain  types  of  structure  for  which  a  systematic  treatment  is  evidently 
intended  are  nevertheless  unsystematically  treated  in  Part  I.  For  example, 

♦Siegfried  Passarge:  Die  Grundlagen  der  Landachaftskunde  ....  Band  HI.  Die  Oberfl&chengestaltung 
der  Erde.  xxix  and  558  pp.;  diagrs.,  ills.,  bibtiogr.,  index.  L.  Friederichsen  &  Co.,  Hamburg,  1930. 

•  W.  M.  Davis:  Passarge's  Principles  of  Landscape  Description,  Geogr.  Rev.,  V’ol.  8,  1919.  PP.  266-273. 

*  A  number  of  the  explanations  concerning  the  atmosphere  are  unsatisfactory,  not  to  say  incorrect.  The 
cause  of  land  and  sea  breexes  is  imperfectly  presented;  the  account  of  the  deflection  of  winds  by  the  earth’s 
rotation  is  erroneous;  the  strength  of  the  prevailing  westerlies  is  improperly  ascribed  to  poleward  crowding;  the 
diagram  of  a  tropical  cyclone  makes  the  winds  close  to  the  center  almost  radial  instead  of  almost  circular; 
the  cause  of  clouds  is  said  to  be  the  ascent  of  warm  and  moist  air  currents  into  the  cold  upper  regions  (‘in 
kalte  Hohen*);  and  the  cause  of  rain  is  similarly  explained  a  few  pages  later:  the  adiabatic  cooling  of  ascending 
air  currents  is  not  mentioned  in  this  connection.  As  to  the  ocean,  spring  and  neap  tides  are  described  as  extra 
high  and  extra  low  instead  of  as  having  strong  and  weak  range;  surf  is  wrongly  ascribed  to  wave  retardation 
by  bottom  friction. 
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diagrams  of  faults  sometimes  show  their  initial  displacement  of  the  surface 
and  sometimes  show  the  displacement  truncated  as  if  by  perfect  planation 
although  neither  the  initial  nor  the  ultimate  form  of  a  faulted  structure  is 
often  encountered  in  actual  landscapes;  the  more  commonly  occurring 
intermediate  or  sequential  forms  are  not  represented;  and  the  text  takes 
no  account  of  the  differences  in  the  diagrams.  Flexed  structures  are  illus¬ 
trated  by  Powell’s  diagram  of  the  plateaus  of  northern  Arizona,  but  the 
text  does  not  make  it  clear  that  the  flexed  masses  are  now'  w'ell  advanced 
in  a  second  cycle  of  erosion  after  their  peneplanation  in  a  first.  In  a  certain 
passage  it  is  briefly  stated:  “Composite  faults  produce  steps.  The  double 
step  of  Kilimatinde  in  east  Africa  is  perhaps  such  a  composite  fault”  (p. 
15);  but  the  actual  features  of  this  and  other  examples  are  not  described. 

After  various  structures  are  set  forth  the  forces  that  produced  them  are 
stated,  and  the  causes  of  the  forces  are  then  explained:  but  such  a  procedure 
is  unnecessarily  extended  for  the  geographical  study  of  the  visible  land¬ 
scape.  This  tendency  to  over-learned  treatment  reaches  a  climax  of  irrele¬ 
vant  erudition  in  a  six-page  exposition  of  Wegener’s  hypothesis  of  con¬ 
tinental  flotation.  Surely  a  student  of  land  forms  would  be  more  benefited 
if  the  space  thus  occupied  had  been  utilized  wdth  more  p)ertinent  considera¬ 
tions.  For  example,  under  coastal  plains  the  transformation  of  initial 
forms  into  sequential  forms  ought  to  be  more  fully  accounted  for:  the  text 
merely  announces  in  five  lines  that  a  sea  floor  (the  strata  on  which  are  given 
an  impossible  arrangement  in  Figure  23-1),  after  emerging  as  a  gently 
inclined  plain,  will  be  degraded  in  such  a  manner  that  the  resistant  strata 
will  surv  ive  in  cuestas  while  the  weaker  strata  are  w’orn  down  in  longitudinal 
(subsequent)  lowlands  (p.  19);  but  neither  the  text  nor  the  block  diagram 
of  this  composite  erosional  form.  Figure  23-2,  gives  any  attention  to  the 
transverse  (consequent)  water  gaps  through  the  cuestas  in  relation  to  which 
the  longitudinal  valleys  are  excavated.  Similarly,  the  concentric  ridges 
of  a  denuded  quaquaversal  anticline  and  of  a  similar  syncline  are  represented 
in  Figure  25  without  any  transverse  notches  by  which  the  concentric 
(subsequent)  valleys  are  drained. 

Krosional  Processes 

The  greater  part  of  the  book  is  devoted  to  the  oi)eration  of  various 
erosional  processes  in  their  work  of  carving  the  earth’s  surface;  and  here 
the  originality  of  the  author  is  shown  both  to  his  credit  and  otherwise. 
Greatly  to  his  credit  are  the  really  excellent  chapters  (pp.  132-173  and 
pp.  173-206)  on  the  formation  and  movement  of  soils  and  on  the  resulting 
land  forms  as  affected  by'  differences  of  climate.  No  other  textbook  brings 
together  so  large  a  variety'  of  information  on  these  subjects.  Distinction 
is  profitably  made  between  the  soils  of  polar  deserts,  tundras,  humid  tem¬ 
perate  zones,  deserts,  and  the  equatorial  rain  belt.  There  can  be  no  question 
that  the  attention  of  geographers  should  lie  directed  to  the  variation  of 
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these  minor  features  under  different  climatic  conditions;  yet  it  often  seems 
as  if  more  consideration  were  here  given  to  form-producing  processes  than 
to  process-produced  forms;  and,  moreover,  as  these  detailed  chapters  on 
soils  are  introduced  earlier  than  the  more  general  chapter  on  the  sculpturing 
of  land  surfaces  under  the  leadership  of  streams,  the  soil  forms  are  insuffi¬ 
ciently  related  to  their  physiographic  environment  and  are  almost  wholly 
divorced  from  the  various  stages  of  the  cycle  of  erosion  in  which  the>' 
Ixdong.  That  is  unfortunate.  More  unfortunate  still  is  the  denial  that  soil 
creep  is  an  effective  process  of  degradation  on  forested  slopes;  and  as  a  result 
of  this  denial  the  peneplanation  of  temperate  forested  regions  is  ascribed  on  a 
later  page  to  the  more  effective  degradational  processes  of  a  tundra  or  an 
arid  climate,  which  are  without  further  evidence  assumed  to  have  formerly 
oixrated  in  forested  peneplains.  It  is  doubtful  whether  American  ob¬ 
servers  of  the  Appalachian  piedmont  belt  will  accept  this  conclusion. 

Passarge’s  Attitude  towards  Deductive  Method 

Perhaps  the  most  explicitly  expressed  intention  of  the  book  is  found  at 
the  opening  of  Part  II,  where  it  is  declared  that  type  forms  ought  to  be 
established  by  the  inductive  method;  that  is  they  must  be  based  upon  the 
obseiA'ation  of  actual  forms  and  of  the  processes  working  upon  them.  The 
curious  feature  of  this  declaration  is  that  it  is  offered  as  a  correction  of  the 
method  of  those  geographers  who  avowedly  employ  deduction  as  an  aid 
in  the  establishment  of  type  forms,  as  if  such  geographers  did  not,  quite  as 
much  as  Passarge,  utilize  actual  forms  and  the  processes  working  upon  them 
as  the  basis  of  generalizations  from  which  all  their  deductions  afterward 
proceed.  The  condemnation  of  deduction  is,  indeed,  so  severe  that  one 
might  expect  its  use  to  be  excluded  from  the  book;  yet,  as  a  manifest 
matter  of  fact,  it  is  employed  over  and  over  again  and  sometimes  avowedly. 
Of  course  it  is  employed,  for  hardly  a  step  can  be  made  in  the  explanatory 
treatment  of  land  forms,  which  is  whole-heartedly  adopted,  without  making 
deductiv^e  inferences  that  go  far  beyond  inductions.  Instead  of  accom¬ 
plishing  the  announced  intention  of  establishing  type  forms  inductively, 
the  intention  seems  to  have  been  forgotten  soon  after  it  is  expressed,  for 
deduction  is  thereafter  used  freely  even  if  sometimes  unconsciously. 

In  spite  of  the  avowed  preference  for  induction,  the  early  pages  of  Part  II 
depart  from  that  rather  prosaic  method  of  presentation  by  setting  forth  a 
somewhat  elaborate  classification  of  land  forms  in  which  deduction  enters 
repeatedly.  For  example,  forms  produced  under  present  climatic  conditions 
are  called  “Jetztzeitformen,”  while  those  produced  under  past  conditions 
are  called  “V^orzeitformen;”*  and  this  discrimination  evidently  involves 

*  In  Passarge's  ‘Physiologische  Morphologic’  (Mitt.  Geogr.  Cesdl.  in  Hamburg.  Vol.  26,  1912,  pp.  133-337) 
tiicse  forms  were  called  ’hannonisch’  and  ’disharmonisch."  Similarly,  rivers  and  their  valleys  in  a  region 
of  moist  climate  are  contrasted  with  rivers  and  the  valleys  that  they  erode  when  flowing  from  a  region  of  moist 
climate  into  a  desert,  like  the  Nile  in  Eg>'pt:  these  were  formerly  named  “konsonant"  and  “dissonant’  forms 
ami  are  now  called  “Heimatsformen’  and  “Fremdlingsformen.’ 
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deduction.  Furthermore,  the  early  introduction  of  the  elaborate  classihca- 
tion  here  proposed,  before  the  things  classed  are  adequately  described  or 
explained,  is  not  inductive  and  reasonable  but  arbitrary  and  dictatorial 
and  as  such  must  tend  to  dull  the  employment  of  real  induction  by  the 
student. 

When  it  comes  to  describing  typical  forms,  erosional  process  and  not 
underground  structure  is  taken  as  the  guide.  It  is  easy  to  defend  this 
method  logically  if  certain  premises  are  assumed,  but  it  is  questionable 
whether  the  method  will  lead  students  to  give  their  attention  sufficiently 
to  the  forms — the  carved  structures — that  they  observe  instead  of  to  the 
carving  of  the  structures.  True,  an  association  of  form  and  structure  is  to 
be  found  in  Part  I;  but,  as  above  noted,  it  is  there  treated  so  incompletely 
that  no  student  can  acquire  from  it  a  clear  comprehension  of  the  flowing 
change  of  form  that  results  from  the  working  of  erosional  processes  on 
structural  masses;  and  w'ithout  that  comprehension  the  explanatory’  treat¬ 
ment  of  land  forms  must  remain  unsuccessful. 

Some  Incorrect  Deductions 

It  is  perhaps  because  of  the  author’s  dislike  for  deduction  that  he  some¬ 
times  employs  that  indispensable  mental  process  incorrectly.  The  most 
striking  illustration  of  this  kind  is  in  connection  with  subsequent  valleys. 

plain  truncating  a  series  of  vertical  hard  and  soft  strata  is  arbitrarily 
assumed  to  exist,  without  explanation  of  its  origin;  then,  the  previous 
development  of  streams  along  the  weak  strata  being  tacitly  excluded,  one 
reads:  “It  may  easily  happien  that  the  stream  bed  will  be  incised  in  the 
weak  strata,  and  it  w’ill  thereafter  oscillate  as  betw’een  walls  w’here  the 
hard  strata  prevent  lateral  excavation”  (p.  256).  Thus  the  ordinary  case 
of  subsequent  streams  developed  in  one  cycle  w’hich  reaches  peneplanation 
and  continued  in  their  adjusted  courses  after  uplift  introduces  a  second 
cycle,  is  overlooked,  and  a  very’  arbitrary  case  is  given  in  its  place. 

Even  more  seriously’  wrong  is  the  treatment  of  a  truncated  mass  of  strong 
and  weak  inclined  strata,  base-leveled  and  unconformably  overlain  by  a 
cover  of  nearly  horizontal  beds  on  which  several  consequent  streams  take 
their  courses  at  right  angles  to  the  strike  of  the  buried  strata.  The  streams 
s(X)n  cut  down  to  the  buried  strata  on  which  they  are  thus  superposed ;  and 
in  due  time,  after  the  covering  beds  have  been  all  worn  away  and  the 
underlying  weak  strata  degraded,  the  superposed  streams  cross  the  strong 
rock  ridges  in  narrow’  gaps.  The  explanation  then  proceeds  as  follows: 
“The  rain  water  (coming  from  the  degraded  lowland  upstream  from  a  ridge] 
is  obstructed  by  the  ridge  and  turns  to  one  side;  thus  a  stream  channel 
is  developed  along  the  ridge  base  on  its  upstream  side,  and  the  small  streams, 
indeed  perhaps  even  the  main  streams,  will  l)e  deflected  by  this  channel. 
Thus  originate  ridge-lxjrder  rivers,  flowing  at  right  angles  to  the  original 
slope  [of  the  vanished  covering  beds]  while  on  the  other  side  of  the  ridge 
lie  the  beheaded  streams,  heading  at  a  notch  in  the  ridge”  (p.  267). 
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That  explanation  is  fundamentally  wrong.  It  assumes  that  subsequent 
streams  work  aggressively,  as  a  plow  cuts  a  furrow,  instead  of  retrogres- 
sively,  as  a  spade  cuts  a  ditch.  The  deflection  of  superposed  transverse 
rivers  never  results  from  their  active  running  against  an  obstacle  and  turning 
aside  from  it;  they  are  passively  deflected  as  a  result  of  headward  erosion 
by  subsequent  branches  of  other  rivers;  and  it  is  always  the  subsequent 
branches  that  grow  out  from  a  deeply  incised,  transverse  master  river  which 
undercut  and  divert  the  less  deeply  incised,  minor  transverse  rivers.  The 
block  diagrams  by  which  stream  deflection  is  here  illustrated  are  no  better 
than  the  text.  In  one  of  them  the  weak  strata  are  retluced  to  absolute 
plains,  up  and  down  stream  from  the  strong-rock  ridge,  although  deflection 
is  never  so  long  delayed  as  that. 

.Another  erroneous  interpretation  is  made  regarding  watercourses  in 
certain  tropical  regions  like  South  Africa,  with  which  Passarge  is  familiar, 
where  a  dry  season  of  low- water  streams  alternates  with  a  wet  season  of 
(K'casional  heavy  floods.  It  should  be  here  remembered  that  a  perfectly 
natural  consequence  of  this  seasonal  alternation  is  that  the  large  and  deep 
channels  of  the  main  rivers,  which  are  filled  to  overflowing  at  times  of  flcKxl 
after  extra-heavy  rains,  lor)k  like  valleys  in  the  dry  season  when  they  are 
followed  only  by  diminished  low-water  streams  trickling  along  the  channel 
l)eds;  and  also  that  in  the  dry  season  the  perfectly  normal  discordance  of 
depth  between  small  side-stream  channels  and  the  large  main-stream  chan¬ 
nel  is  so  plainly  visible  that  the  side-stream  channels  have  the  appearance 
of  hanging  valleys.  Now,  although  Passarge’s  text  at  one  point  correctly 
states  that  the  bed  of  a  side-stream  channel  is  not  so  deep  as  that  of  a  main¬ 
stream  channel  and  that  at  times  of  high  water  the  surfaces  of  the  two 
streams  join  at  the  same  level,  the  next  following  passage,  as  well  as  the 
legends  of  the  accompanying  schematic  illustrations.  Figures  137  and  138, 
sjjeak  of  the  channels  as  “valleys,”  and  a  side  channel  is  actually  called 
i  “hanging  valley.” 


Gl.vcial  Erosion 

.An  unfortunate  sequel  to  this  misuse  of  terms  is  found  in  the  later  chapter 
on  glacial  erosion.  It  is  there  concluded  that  the  over-deepened  main 
troughs  as  compared  with  the  hanging  side  troughs  of  deglaciated  mountains 
are  due  only  secondarily  to  glacial  erosion  and  chiefly  to  erosion  by  sub¬ 
glacial  streams;  and  support  for  this  view  is  found  in  the  above  (mis-)inter- 
pretation  of  tropical  side-stream  channels  as  “hanging  valleys.”  The 
absence  of  the  deep-cut  chasms  which  ought,  under  this  view,  to  occur 
at  the  mouths  of  hanging  lateral  troughs  is  accounted  for  by  the  improbable 
and  altogether  unproved  assumption  that  the  subglacial  side  streams  de¬ 
scended  from  the  hanging  side  troughs  through  the  ice  of  the  main 
trough. 

This  discussion  of  glacial  troughs  makes  part  of  a  section  concerning  the 
long-debated  question  of  glacial  erosion,  naively  entitled  “Impartial  Con- 
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sideration  of  the  Dispute,”  from  which  one  may  infer  that  in  Passarge’s 
opinion  the  “dispute”  has  not  been  impartially  considered  by  others;  and 
it  is  probably  true  that  no  one  else  has  headed  his  discussion  by  the  word 
“impartial”  with  its  connotation  of  self-satisfaction.  The  consideration 
opens  with  a  truism:  “If  one  wishes  to  decide  a  disputed  question,  one  must 
first  separate  facts  from  suppositions.”  The  facts  are  therefore  gathered 
under  ten  headings  (pp.  319-320),  of  which  the  last  is  the  most  important, 
namely,  the  constant  association  of  cirques,  overdeepened  troughs,  trough 
floor  sills,  rock  basins  and  fiords  (hanging  side  troughs  are  not  explicitly 
mentioned),  in  deglaciated  mountains;  but  the  largely  deductive  discussion 
of  these  facts  (pp.  320-323)  is  not  satisfactory.  Trough  floor  sills  are 
regarded  as  unsolved  problems,  in  spite  of  their  close  analogy  with  hard- 
rock  sills  in  river  beds.  Lake  basins  at  the  end  of  overdeepened  glacial 
troughs,  where  they  emerge  from  a  mountain  mass  upon  a  piedmont  lowland, 
are  not  accepted  as  merely  the  terminal  part  of  the  overdeepening  which 
the  troughs  have  suffered  all  along  their  length  but  are  ascribed  to  valley 
warping;  Wallace’s  decisive  argument  against  this  explanation  seems  to 
l)e  unknown.  The  importance  of  deep  preglacial  weathering  as  an  aid  to 
the  glacial  erosion  of  troughs  and  basins  is  overestimated. 

The  chapter  on  glacial  erosion  gives  as  a  whole  the  impression  of  being 
based  more  on  reading  than  on  observ^ation ;  and  glacial  deposits  do  not 
receive  the  share  of  attention  they  deserve  in  comparison  with  soils  and 
sand  dunes.  Till  plains  especially  are  passed  over  too  briefly.  The  nineteen 
pages  on  coral  reefs  are  also,  naturally  enough,  “read  up”  but  not  sufficiently: 
for  they  fail  to  include  among  the  evidences  for  submergence  in  connection 
with  reef  growth  either  the  prevailingly  unconformable  contact  of  reef 
limestones  with  the  rocks  of  the  islands  they  encircle  or  the  embayments 
of  the  encircled  islands.  The  chapter  on  coasts  does  not  seem  to  have  fully 
aroused  the  author’s  interest;  and  among  its  explanations,  into  which 
deduction  is  repeatedly  given  free  admission,  some  are  inadequate.  It  is 
said,  for  instance,  that  after  a  steep,  still-standing  coast  is  cut  back  so 
far  that  even  storm  waves  cannot  remove  the  cliff-base  detritus,  abrasion 
will  cease  (pp.  386-396) ;  but  this  overlooks  the  continued  deepening  of  the 
abraded  platform  as  a  result  of  which  attack  on  the  cliff  base  will  go  on 
with  platform  abrasion  in  adjusted  proportions.  On  the  other  hand,  the 
preceding  chapter  on  wind  action  may  rank  with  those  on  soils  as  among 
the  best  in  the  book,  even  though  it  does  not  make  sufficient  mention  of 
the  interaction  of  wind  and  water  in  the  production  of  plains  of  desert 
degradation ;  and  that  is  curious,  for  this  compound  process  is  one  concerning 
which  Passarge  himself  announced  a  most  original  and  important  generali¬ 
zation  on  his  return  from  South  Africa  about  twenty  years  ago.^  But 
neither  in  this  chapter  nor  in  any  other  of  Part  II  are  plains  of  degradation 
duly  treated:  they  are  postponed  to  the  final  pages  of  the  book,  where  the 

♦Siegfried  Passarge:  Ober  Rumpfflachen  und  Inselberge,  Zfttschr.  der  Deutschm  Geol.  Gesell.,  Vol.  s6.  1004. 
Monatsberichte,  pp.  193-aiS. 
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explanation  proposed  for  them  is  presented  quite  apart  from  its  proper 
context,  as  if  to  close  the  volume  with  a  surprising  climax. 

Ax  Elaborately  Systematic  Classific.\tion 

After  the  greater  part  of  the  volume  has  been  devoted  to  erosional 
processes,  Part  III  (pp.  468-522)  takes  up  the  forms  of  the  lands,  not  to 
describe  them,  for  that  has  been  done  empirically  in  the  first  volume;  nor 
to  explain  them,  for  that  has  been  done  piecemeal  in  Part  II  of  the  present 
volume;  but  to  classify  them  “according  to  their  manner  of  origin  in  a 
natural  system.”  The  system  proposed  is  extremely  systematic.  It  includes 
t\  {jes,  classes,  orders,  families,  genera,  and  subdivisions  of  genera  and  thus 
Ix'comes  so  elaborate  that  its  general  adoption  in  landscape  description  is 
altogether  improbable.  There  are  two  leading  types,  land  forms  and  coast 
forms;  then  follow  tw'o  classes,  endogenetic  and  exogenetic.  The  first  class 
is  divided  into  three  orders,  tectonic,  volcanic,  and  seismic;  the  order  of 
tectonic  forms  is  divided  into  three  families  according  to  their  structure, 
flexed  forms,  faulted  forms,  and  folded  forms.  In  the  second  class,  exogenetic 
forms,  no  attention  is  paid  to  the  structure  on  which  the  external  processes 
work  but  only  to  the  processes;  and  the  class  is  then  divided  into  three 
orders,  dissected  or  degraded  forms,  aggraded  forms,  and  chemically 
nicxlified  forms  (chiefly  soils).  The  orders  of  degraded  and  aggraded  forms 
are  each  divided  into  ten  families,  which  are  named  after  the  ten  controlling 
agencies,  beginning  with  lightning  and  ending  with  man.  To  illustrate 
the  detail  to  which  this  scheme  is  carried,  it  may  be  noted  that,  under  the 
order  of  aggraded  forms,  the  family  of  lightning-made  forms  includes  but 
one  genus:  namely  slopes  at  the  foot  of  cliffs  which  lightning  has  shattered! 

Passarge’s  Views  on  Peneplanation 

Finally,  not  classed  as  a  Part  or  a  Chapter  of  the  book  but  standing  by 
itself,  comes  a  “Concluding  Consideration”  (pp.  516-522);  and  here  at  last 
Passarge  presents,  after  a  condemnation  of  another  physiographic  scheme 
than  his  and  a  justification  of  his  own  scheme,  the  postponed  explanation 
of  plains  of  degradation.  It  is  printed  in  spaced  letters  as  a  sort  of  denoue¬ 
ment  to  the  volume.  The  explanation  first  states  that  both  at  times  of 
upheaval  and  at  times  of  climatic  change  degradation  is  stimulated;  but, 
while  upheaval  with  increase  of  seaward  slope  results  chiefly  in  greater 
linear  erosion  by  streams,  certain  changes  of  climate  result  in  greater  areal 
degradation.  In  view  of  this  a  fundamental  law,  based  on  a  suggestion  made 
by  Passarge’s  teacher,  voh  Richthofen,  in  1905  is  formulated:  “Extensive 
and  deeply  penetrating  planation  is  the  consequence  of  repeated  climatic 
changes.”  For  example,  when  a  climatic  change  transforms  a  temperate, 
forested,  hilly  upland  into  either  a  sub-arid  steppe  or  a  sub-frigid  tundra, 
the  deep-weathered  soils  of  the  hill  slopes  that  were — according  to  Passarge 
—practically  stationary  under  the  forest  cover  will  be  actively  removed; 
but  they  will  be  formed  again  if  a  moist  temperate  climate  returns.  If  such 
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changes  happen  repeatedly,  the  hilly  upland  will  be  degraded  to  a  low  plain. 
Thus  it  is  thought  that  all  plains  of  degradation  in  temperate  latitudes— 
but  not  plains  of  abrasion — are  to  be  accounted  for  and  not  by  soil  creep 
under  a  forest  cover  in  a  persistently  moist  climate.  Climatic  alternations 
from  arid  to  rainy  in  the  torrid  zone  are  similarly  held  responsible  for  the 
production  of  extensive  degradational  plains  with  their  surviving  “Insel- 
l>erge,”  such  as  those  of  Central  Africa. 

This  novel  principle  is  manifestly  a  deduction,  and,  in  view  of  the  mis¬ 
trust  of  deduction  previously  expressed,  the  confidence  with  which  the 
principle  is  here  announced  is  somewhat  surprising.  As  a  matter  of  fact 
the  principle,  ingenious  as  it  is,  has  not  been  tested  sufficiently  to  warrant 
its  acceptance  as  a  replacement  of  the  more  generally  accepted  idea  that 
peneplanation  has  ordinarily  been  accomplished  chiefly  by  the  long-con¬ 
tinued  action  of  the  erosional  processes  of  a  single  climate.  It  is  of  course 
easy  to  imagine,  as  Passarge  does,  that  climatic  changes  have  been  caused 
by  shiftings  of  the  zones  of  temperature  and  rainfall;  or  even,  as  he  directly 
asserts,  that  the  earth’s  axis  has  been  displaced  enough  to  convert  a  tem¬ 
perate  to  a  polar  climate  in  certain  longitudes  and  an  equatorial  rain 
Ix-dt  into  a  desert  in  the  same  longitudes;  but  surely  the  occurrence,  to  say 
nothing  of  the  frequent  repetition  of  such  changes  in  post-Mesozoic  time, 
has  not  lx?en  demonstrated.  It  is  also  easy  to  assume  that,  if  a  still-standing 
land  mass  should  suffer  changes  of  climate  often  enough,  it  would  in  the 
end  l)e  worn  down  to  a  plain ;  but  it  has  not  yet  l)een  shown  that  any  worn- 
down  region  really  has  suffered  climatic  changes  of  sufficient  number 
to  bring  about  its  peneplanation  in  this  way;  nor  has  it  been  shown  that 
a  forest-covered  region  cannot  be  slowly  degraded  to  lower  and  lower 
relief,  largely  by  surface  wash  and  soil  creep,  and  thus  eventually  reach 
peneplanation. 

It  would  seem  indeed  that  Passarge,  in  assuming  that  climatic  alternations 
have  cKcurred  in  sufficient  numbers  to  accomplish  peneplanation,  has 
committed  an  error  of  the  very  kind  that  he  charges  upon  those  who,  as 
he  puts  it,  have  assumed  the  occurrence  of  soil  creep  under  a  forest  cover 
in  order  to  account  for  peneplanation  in  a  moist  temperate  climate.  More 
caution  was  exhibited  in  this  respect  by  von  Richthofen  himself  than  by 
his  pupil;  for  the  old  master’s  quoted  suggestion  concerned  only  dry  plains 
of  degradation  in  the  torrid  zone  and  was,  moreover,  phrased  as  a  qualified 
possibility  rather  than  as  an  established  conclusion  as  to  their  origin: 
“The  proof  of  a  repeated  alternation  of  pluvial  periods  with  increased 
surface  wash  and  of  dr>’  periods  with  intensive  wind  action  might  give  a 
key  to  their  explanation.” 

Most  American  observers  adopt  the  simpler  explanation  above  intimated: 
namely  the  long-continued  action  of  existing  processes,  either  arid  or  humid. 
It  is  quite  possible  that  other  processes  were  in  operation  during  former 
geological  periods  in  regions  now  peneplains,  just  as  glaciers  may  have 
aided  in  the  degradation  of  the  North  Carolina  mountains  in  the  days  of 
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their  lofty  youth;  but  with  us  the  existing  processes  are  usually  held  respon¬ 
sible  for  the  results  now  visible,  and  it  is  commonly  believed  that  the 
results  would  have  been  essentially  the  same  had  no  other  processes  ever 
acted. 

In  the  introduction  to  the  first  volume  of  this  work,  the  study  of  the 
landscape  is  stated  to  be  a  branch  of  geography  that  has  only  lately  gained 
recognition.  It  is  certainly  true  that,  in  spite  of  all  the  work  done  by  the 
earlier  physical  geographers,  the  careful  description  of  land  forms  has 
l)een  slow'ly  developed  as  part  of  a  geographer’s  duty.  How  far  Passarge’s 
method  of  treatment  will  increase  such  description  remains  to  be  seen;  but 
it  is  to  be  feared  that,  in  spite  of  the  insistence  he  places  on  direct  observation 
and  empirical  description  in  his  first  volume,  a  distraction  from  explanatory 
description  toward  analytical  explanation  will  be  the  result  of  his  third 
volume.  In  geomorphogeny,  or  the  study  of  the  development  of  land 
forms,  such  analytical  explanation  is  appropriate  enough,  and  it  has  been 
highly  developed  by  German  geographers  as  may  be  seen  in  the  essays 
contributed  to  the  Penck  “Festband”  of  a  few  years  ago;*  but  in  the  explana¬ 
tory’  description  of  the  visible  landscape  it  is  not  the  development  of  land 
forms  but  the  developed  forms  that  should  stand  in  the  foreground;  and 
hence  in  such  description  the  geographer  should  so  contrive  his  phrases 
that  the  attention  of  his  readers  is  held  to  the  visible  present  instead  of 
l)eing  left  in  the  imagined  past,  as  so  often  happens  when  process  instead 
of  product  is  given  strong  emphasis.  In  this  respect  Passarge’s  “Land- 
s('haftskunde,”  learnedly  analytical  as  it  is,  leaves  much  to  be  desired. 

‘  See  Gtofr.  Rtv.,  V’ol.  10,  1930.  pp.  349-361. 
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THE  SWEDISH  TOURING  CLUB 
AND  ITS  ACTIVITIES 

By  Carl  Julius  Axrick 

In  former  days  the  norlhmen’s  love  of  journeying  to  foreign  lands  was 
known  and  dreaded  through  their  pirate  expeditions  along  the  coasts  of 
Europe.  In  modern  times  Sweden’s  contributions  to  geographical  dis- 
cover>’,  under  names  like  Xordenskiold,  Hedin,  and  J.  Gunnar  Andersson, 
illustrate  the  Scandinavian  love  of  exploring  new'  lands  and  their  geo¬ 
graphical  conditions.  It  is  the  same  feeling  that  finds  expression  in  the 
common  desire  of  Swedish  people  to  trav'el  about  in  their  own  country  and 
to  know'  with  their  own  eyes  its  different  provinces;  and  this  desire,  to¬ 
gether  with  their  deep  appreciation  of  nature  has  produced  in  Swe<len 
a  touring  club  which  in  size  and  importance  stands  in  the  foremost  rank 
among  the  tourist  associations  of  various  countries.  • 

Objects  of  the  Club 

The  Swedish  Touring  Club  was  founded  in  1885,  a  time  when  the  develop¬ 
ment  of  modern  means  of  communication  was  opening  up  to  the  general 
public  the  less  known  parts  of  their  ow'n  country.  The  Club  set  up  as  its 
program  development  and  facilitation  of  an  internal  tourist  traffic  with 
the  purely  ideal  object  of  spreading  knowledge  concerning  the  country  and 
its  people;  but  its  contribution  to  Swedish  cultural  efforts  soon  became 
greater  and  more  comprehensive  than  this.  Now,  after  less  than  forty  years 
of  work,  it  may  truthfully  be  said  that  it  has  contributed  in  a  considerable 
degree  to  geographical  research. 

The  continued  efforts  of  the  Touring  Club  to  make  the  Swedish  mountain 
districts  known  and  visited  have  certainly  served  to  w'aken  an  interest  in 
these  parts  of  the  country  among  ever  widening  circles;  and  the  plans  of 
the  Club  have  often  made  possible  regional  studies  which  would  otherwise 
have  been  impracticable.  The  Club  started  this  branch  of  its  work  as  early 
as  1887,  and  by  its  provision  paths  have  been  cut  and  roads  laid  in  the 
wilderness,  and  many  buildings  have  been  erected.  The  first  unimportant 
little  huts,  wherein  the  wanderer  was  merely  afforded  shelter,  have  given 
way  to  large,  modern  tourist  hotels,  many  of  which  are  now  owned  by  the 
Club  and  are  the  last  outposts  on  the  edge  of  the  wilderness.  The  best 
known  of  these  are  probably  the  hotel  at  Abisko  (with  rooms,  for  about 
120  guests)  situated  on  Torne-trask  and  reached  by  the  recently  electrified 
Luleci-Narvik  railroad  and  the  hotel  at  Saltoluokta  (w'ith  rooms  for  about 
60  guests)  not  far  from  Stora  Sjofallet,  the  largest  group  of  w'aterfalls  in 
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Europe.  The  Club  now  has  in  its  possession  six  large  tourist  stations,  28 
cottages  and  huts,  a  large  number  of  tents  (kdtor)  of  the  Lapland  type,  and 
several  lookout  towers  and  other  small  constructions — all  built,  for  the 
most  part,  under  the  direction  of  the  Club.  The  Club,  furthermore,  runs 
motor  boats  through  many  of  the  principal  bodies  of  water  in  Swedish 
Lapland.  Through  the  Club’s  chain  of  cottages  and  tents,  which  is  particu¬ 
larly  concentrated  around  the  mountain  tracts  of  the  province  of  Jamtland 
south  of  the  Jamtland  railroad  and  in  Lapland  in  the  province  of  Norrbotten, 
it  is  now'  possible  to  take  walking  trips  of  several  weeks’  duration  with 
provision  for  shelter  every  night  in  tracts  otherwise  entirely  desert. 

Of  far  greater  geographical  interest,  however,  is  another  branch  of  the 
work  of  the  Swedish  Touring  Club — its  publications  and  maps. 

Ye.\R BOOKS  AND  HANDBOOKS 

Foremost  among  these  is  the  encyclopedic  geographical  manual  of 
Swerlen  constituted  by  the  successive  numbers  of  the  Yearbook  (Svenska 
Turistforeningens  Arsskrift).  It  is  through  this  work  that  the  Club  has 
succeeded  in  winning  its  great  popularity  and  large  membership.  In  the 
first  decade  of  its  existence  the  Yearbook  was  largely  filled  with  accounts 
of  journeys  to  the  most  distant  tracts  of  Sw'eden;  at  the  present  time  it 
comprises  mainly  a  popular  monograph  in  several  sections  on  some  one 
of  the  twenty-four  Swedish  provinces,  the  foremost  specialists  of  the 
country  thus  making  their  contribution  to  the  discussion  of  natural  condi¬ 
tions  and  cultural  peculiarities  in  the  respective  provinces.  The  geographical 
panorama  of  their  own  country'  which  the  Yearbooks  will  spread  before 
the  majority  of  Swedish  readers  by  the  time  that  all  the  provinces  have 
Ixvn  treated  will  probably  be  unequaled.  Since  the  year  1915,  when  the 
“Province  Series”  was  commenced,  the  Yearbook  has  treated  the  following 
provinces:  Uppland  (1915),  Sm41and  (1916),  Bohuslan  and  Goteborg 
(1917),  Vastmanland  (1918),  Skdne  (1919),  Angermanland  (1920),  Oland 
(1921),  and  Halsingland  (1923)*  as  well  as  the  capital,  Stockholm,  and  its 
environs  (1922).  Next  year  (1924)  will  be  devoted  to  V’^astergotland. 

The  Swedish  people’s  evaluation  of  the  Touring  Club  and  its  Yearbook  is 
l)est  showm  by  the  development  of  its  membership  roll,  which  has  increased 
every  year  as  shown  by  Table  I  (p.  61 1)  until  it  now  stands  at  98,308.* 

This  membership  of  nearly  100,000  is  seen  in  its  true  significance  when 
f>ne  considers  the  fact  that  the  entire  population  of  Sweden  consists  of 
5.800,000  persons.  One  out  of  every  58  inhabitants,  therefore,  is  a  sub- 
scrilier  to  the  Swedish  Touring  Club  and  gives  his  support  by  a  yearly 

‘  The  extent  and  plan  of  the  work  may  be  illustrated  by  the  following  figures  which  apply  to  the  last  of  the 
j6  volumes;  number  of  pages,  398;  number  of  illustrations,  358;  number  of  maps.  4;  number  of  principal  articles, 
^0;  of  smaller  contributions,  19;  first  edition,  107.000  copies;  second  edition,  5000.  For  an  example  of  the  type 
I'f  contribution  to  the  Yearbook  see  elsewhere  in  this  number  of  the  Review  Dr.  De  Geer's  article  “Greater 
Stockholm,"  adapted  from  the  Yearbook  for  1922. 

’  Detailed  statistics  of  membership  and  other  matters  relating  to  the  activities  of  the  Club  will  be  found 
in  the  “Circular”  for  the  past  year  (No.  42, 1923)  and  in  “The  Swedish  Touring  Club”  (Svenska  Turistfdreningen, 
-Vagra  siffror  och  bilder  fr4n  dess  verksamhet  1885-1915),  by  H.  Kjellman,  Stockholm,  1915. 
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contribution  of  5  Swedish  crowns,  for  which  he  receives  the  Yearbook  and 
a  small  circular  free  of  charge.  As  the  Club  receives  no  state  or  community 
suppt)rt  and  no  private  donations,  its  entire  work  is  carried  on  by  these  dues. 

After  the  Yearbtxrk,  the  most  important  of  the  Club’s  publications  is 
its  series  of  travelers’  handbooks.  Here,  also,  the  grouping  is  according  to 
provinces,  the  entire  country'  being  covered  in  17  volumes  of  provinces 
(based  on  the  ancient  divisions  of  the  country)  together  with  one  v’olume 

on  the  capital  and  two  on  special  mountain 
tracts  in  Jamtland  and  Lapland  (see  Fig.  i). 
These  books,  which  are  of  ordinary  handbook 
size,  contain  variously  from  200  to  400  pages 
and  are  well  illustrated  and  provided  with  maps. 
They  serve  the  public  not  only  as  guides  on 
trips  and  walking  tours — being  much  more  de¬ 
tailed  than  ordinary  guidebooks — but  also  as 
reference  books  on  the  respective  districts.  In 
this  series  special  mention  ought  to  be  made  of 
Professor  A.  Hamberg’s  book  on  Mt.  Sarek.* 
which  comprises  a  geographical  monograph  on 
the  most  thoroughly  explored  of  the  Swedish 
mountain  massifs. 

The  Club  has  also  published  a  large  numl)er 
of  pamphlets,  guidebooks,  and  descriptions  of 
separate  districts  to  secure  the  data  for  which 
it  has  every  year,  for  a  long  period,  supported 
geographical  expeditions.  Many  young  scientist> 
have  in  this  way  been  enabled  to  undertake  cx- 
|)editions  in  the  Swedish  mountain  regibns. 


FUi.  I — Divisions  of  Sweden 

cTub^  A  distinct  part  of  the  Club’s  many-sided  ac¬ 

tivities  has,  of  course,  been  the  publication  of 
maps.  In  its  guidebooks  the  Club  has  already  given  gtxxi  proof  of  it?- 
cartographical  capabilities.  When  it  was  a  question  of  constructing 
the  map  of  a  city  or  of  any  other  area  the  Club  has  alw'ays  insisted 
on  a  true  geographical  presentation;  and  in  the  matter  of  city  mapping 
it  is  one  of  the  first  institutions  to  aim  at  giving  a  picture  of  the  city’s 
geographical  unity  rather  than  its  administrative  setting  and  also  to  show 
the  place  as  it  exists  today  and  not  its  possible  future  appearance. 

Inasmuch  as  at  the  time  of  the  Club’s  first  activities  in  the  mountains  the 
map  of  the  Swedish  Cieneral  Staff  did  not  include  all  the  mountain  regions, 
the  Club  very'  early’  attempted  to  giv'e  the  climlx*r  the  necessary'  equipment 


Maps 


•  .Vxel  Hamberg;  Mount  Sarek:  .V  Guide  for  Walking  Tours  in  the  Mountains  Between  the  Sources  and 
Branches  of  the  Lule  River  (Sarekfjkllen,  V’kgledning  for  fkrder  i  hogfjkllen  mellan  Lule  kivs  k&llarmar. 
■Sr.  Turistformintenf  rtftkandbok  So.  27),  Stockholm,  igaa. 
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for  those  regions  where  the  Club  had  stations,  through  the  publication  of 
all  accessible  map  material.  In  this  way  there  originated  maps  of  the 
Jiimtland  mountains  which  are  still,  in  new  editions,  the  best  tourist  maps 
of  these  regions.  These  maps  were  published  on  the  scale  of  i :  100,000  and 
are  provided  with  contour  lines,  with  shading  to  show  relative  heights, 
and  with  special  coloring  for  those  portions  of  the  district  that  lie  below 
trt*e  line.^  Now  that  the  General  Staff  maps  have  finally  been  issued, 
several  of  these  maps  have  lost  their  original  importance;  but  the  map 
of  the  mountain  districts  south  of  the  Jamtland  railroad  is  still  probably 
the  most  extensively  used  map  for  these  districts,  on  account  of  its  in¬ 
clusiveness  and  clearness. 

Table  I — Membership  of  the  Swedish  Touring  Club 


Year  Number  of  Af embers 

1H85  67 

1890  .  3.274 

1895  .  I2,30« 

1900  . •  25,535 

>905  .  36.323 

*910  51.659 

1915  60,185 

*920  94.407 

1922  98,308 


While  the  tourist  maps  of  the  mountain  regions  of  Jamtland,  made  under 
the  direction  of  the  Swedish  Touring  Club,  may  be  called  good,  the  maps 
of  Lapland  unfortunately  leave  much  to  be  desired.  The  tremendous 
exfienses  and  difficulties  associated  with  map  making  in  this  region  have 
prevented  the  government  from  making  a  much-needed  new  map.  The 
louring  Club  also  has  been  unable  to  arrive  at  anything  but  a  revision  of 
maps  already  accessible.  However,  its  press  has  issued  the  map  compiled 
by  Professor  A.  Hamberg  of  the  place  names  of  Mt.  Sarek,  which  contains 
a  great  many  of  his  observations  on  this  mountain  range  made  during 
twenty-five  years  of  work.*  To  meet  the  demand  for  maps  of  Kebnekaise, 
the  highest  mountain  of  the  country  (2123  meters)  and  one  of  the  chief 
objectives  of  mountain  climbers  in  Lapland,  the  Club  finally  in  1922, 
regardless  of  costs,  sent  out  a  cartographical  expedition  which  is  now  en¬ 
gaged  in  producing  a  map  of  this  region  by  photogrammetric  method. 

The  maps  published  by  the  Club  have  at  present  (July,  1923)  reached 
the  numljer  of  about  550. 

*  Mention  may  be  made  of  No.  S.  V'lUIista-.Anaris  Mountain,  1:100,000,  igoi;  No.  13.  Storlien-Tannforsen 
and  its  Environs,  1:100,000,  1919:  No.  7,  Hdgfjitllen,  in  Southern  J&mtiand,  1:100.000,  19J3.  by  E.  Peterson- 
Berger. 

*  Hamberg:  A  Map  of  the  Place  Names  in  Sarek  Mountain  Region  (Karla  drrr  orlsHamnrtr  inom  Marrk- 
Odllirakun),  i:joo,ooo,  1922. 
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The  most  important  of  all  the  Club’s  cartographical  contributions  is  the 
preparation  of  an  atlas  of  Sweden  on  the  scale  of  i :  100,000,  which  it  is 
expected  will  be  completed  during  the  years  1922-1925.  The  first  third* 
has  already  been  issued  gratis  to  the  members  of  the  Club.  In  this  under¬ 
taking  the  Club  has  undoubtedly  achieved  a  permanent  atlas  of  Sweden, 
one  which  will  be  of  service  even  outside  the  borders  of  the  countr>\ 

•  See  the  review  by  Professor  Jefferson  elsewhere  in  this  number  of  the  Geographical  Revinv. 
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Recent  Publications 

The  New  York  Walk  Book.  The  welcome  accorded  Dr.  Dickinson’s  small  guide,  “Pali¬ 
sades  Interstate  Park,”  encouraged  the  Society  to  undertake  the  publication  of  a  larger 
work  on  the  same  order — the  “New  York  Walk  Book,”  in  which  Dr.  Dickinson  has  the 
assistance  of  Messrs.  Raymond  H.  Torrey  and  Frank  Place,  Jr. 

The  area  covered  by  the  book  lies  within  40  to  50  miles  of  New  York  as  a  center  and 
with  several  offshoots  to  more  distant  regions  of  special  interest.  Among  the  regions 
covered  by  the  chapters  into  which  the  book  is  divided  are  the  following:  Greater  New 
York;  Long  Island;  south-central  New  Jersey  from  Sandy  Hook  to  Barnegat,  including 
the  Pine  Barrens;  northern  New  Jersey,  including  the  Watchungs,  the  Highlands  of  Pas¬ 
saic  County,  and  the  Lake  Hopatcong  region;  Westchester  County;  the  Highlands  of 
the  Hudson  and  the  Ramapos,  including  new  trails  in  the  Interstate  Park  and  the  Still¬ 
man  Black  Rock  Forest;  the  Greenwood  Lake  region;  Putnam  and  Dutchess  Counties: 
and  such  outlying  regions  as  the  Kittatinnies,  Catskills,  Taconics,  and  part  of  Connecticut. 

For  each  region  the  directions  for  the  walks  are  preceded  by  notes  on  the  scenery,  geo¬ 
logical  formation,  flora,  and  points  of  historical  interest.  E^ch  walk  is  described  in  minute 
detail.  Instructions  are  given  as  to  means,  time,  and  cost  of  transportation;  and  information 
as  to  type  of  country  and  average  walking  time.  Seven  maps  in  color  on  the  scale  of  2 
miles  to  the  inch,  based  on  the  sheets  of  the  U.  S.  Geological  Survey,  show  by  contours 
the  topography  of  the  country  and  contain  all  the  roads,  trails,  and  towns  mentioned 
in  the  text.  The  book  is  profusely  illustrated  with  80  of  Dr.  Dickinson’s  pen-and-ink 
sketches  which  so  delighted  purchasers  of  the  book  on  the  Palisades  Interstate  Park  pub¬ 
lished  by  the  Society.  An  appendix  contains  sections  on  the  geology,  physical  geography, 
and  flora  of  the  regions  covered  by  the  walks;  proper  equipment  for  tramping,  lists  of 
outing  clubs  and  stop-over  places,  and  a  brief  bibliography  of  books  and  maps  covering 
the  regions. 

Aids  to  Geographical  Research:  Bibliographies  and  Periodicals.  The  purpose  of  this 
volume.  Research  Series  No.  10,  by  John  Kirtland  Wright,  librarian  of  the  Society,  is  to 
intrcxluce  the  student  to  certain  reference  books,  periodicals,  and  bibliographies  which 
are  of  outstanding  utility  from  the  geographical  point  of  view’  and  to  suggest  how  best 
they  may  be  used.  The  selection  of  titles  to  which  references  are  given  has  been  critically- 
made.  The  work  when  in  manuscript  wras  submitted  to  several  of  the  leading  geographers 
of  the  United  States,  England,  France,  Gennany,  and  Italy  and  as  a  result  of  their  con¬ 
structive  criticism  was  much  enhanced  in  practical  value. 

The  volume  is  divided  into  five  parts.  The  first  consists  of  a  discussion  of  the  bibliog¬ 
raphy  of  materials  not  specifically  or  exclusively  geographical  but  which  none  the  less 
may  frequently  be  of  service  to  the  geographer:  government  documents,  publications  of 
learned  societies,  publications  devoted  to  geology,  meteorology,  history,  economics,  and 
other  related  spheres  of  investigation.  The  second  part  deals  with  general  geographical 
bibliographies;  the  third  with  the  bibliography  of  maps;  the  fourth  offers  a  few  practical 
suggestions  in  regard  to  effective  methods  of  finding  geographical  material;  and  the  fifth 
consists  of  two  annotated  lists  of  geographical  periodicals  and  bibliographies  of  regions. 
•Alternate  pages  are  left  blank  in  Part  V  for  the  insertion  of  additional  notes. 

The  Land  Systems  of  Mexico.  The  Society’s  program  of  geographical  research  in  His¬ 
panic  -America  embraces  among  other  studies  the  important  subject  of  land  tenure.  This 
has  l)een  touched  upon  in  the  volumes  “The  Agrarian  Indian  Communities  of  Highland 
Bolivia”  by  ('».  M.  McBride  {Research  Series  No.  5),  and  “Recent  Colonization  in  Chile” 
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by  Mark  Jefferson  (Research  Series  -Vo.  6).  \  more  comprehensive  study  now  appears  in 
Dr.  McBride’s  “Land  Systems  of  Mexico”  (Research  Series  No.  12).  Justification  of  this 
piece  of  research,  if  such  were  needed,  is  given  by  Sr.  Manuel  Gamio,  the  distinguished 
-Mexican  anthropologist,  who  writes  the  introduction:  “The  agrarian  question  has  been 
the  most  powerful  factor  in  the  development,  past  and  present,  of  the  Mexican  people* 

The  agrarian  question  in  Mexico  is  old:  it  goes  back  to  preconquest  days,  when  already 
the  limited  fertile  areas  in  Mexico’s  chief  agricultural  zone  were  the  subject  of  dispute 
among  the  populous  Indian  tribes.  At  all  critical  moments  in  the  subsequent  history  of 
the  country  the  fundamental  nature  of  the  land  question  has  been  apparent.  It  was  an 
underlying  cause  in  the  War  of  Independence;  a  prime  feature  in  the  mid-nineteenth 
century  reform  movement:  and  the  last  revolution  may  properly  be  described  as  an  agrarian 
revolution.  It  was  on  reform  rather  than  political  questions  that  appeal  was  made  to  the 
mass  of  the  Mexican  p>eople  in  the  overthrow  of  Diaz;  and  land  reform  is  the  chief  result 
so  far  accomplished  by  the  revolution. 

But  the  present  is  still  in  the  main  a  heritage  of  the  past.  The  backwardness  of  rural 
Mexico  is  nowhere  more  apparent  than  in  the  system  of  land  tenure.  A  large  portion  of 
the  land  is  still  held  under  conditions  similar  to  those  that  obtained  in  Spain  before  the 
Discovery  while  other  areas  are  controlled  by  a  similarly  ancient  system  of  aboriginal 
origin.  These  are  the  forms  of  land  tenure  represented  respectively  by  the  haciendas  and 
the  collective  Indian  holdings. 

The  haciendas,  the  great  estates,  are  the  most  prominent  feature  of  the  land  system  of 
today,  claiming  attention  by  their  permanence,  size,  and  dominant  influence  in  the  national 
life  especially  socially  and  politically.  Opposed  to  this  system  of  latifundia  is  that  of  the 
communal  Indian  holdings.  .Mthough  these  were  legally  alK)lished  in  the  mid-nineteenth 
century,  they  have  been  largely  maintained  in  open  or  covert  defiance  of  the  law.  -Agrarian 
Indians  constitute  a  large  proportion  of  the  population  in  several  states  of  southern  and 
central  Mexico,  and  communal  tenure  is  the  only  form  they  understand.  The  most  recent 
movement  is  one  to  restore  land  to  the  towns  for  collective  purposes  until  the  time  is  ripe 
for  individual  ownership. 

The  third  important  form  of  land  tenure  in  Mexico  is  the  rancho,  the  temi  being  used 
in  the  sense  of  a  small  rural  property  worked  by  the  owner  himself  and  his  immediate 
family.  The  ranchero  is  generally  a  mestizo  and,  in  contrast  with  the  typically  absentee 
landlord  of  the  hacienda,  is  a  real  agriculturist.  It  is  interesting  to  note  that  the  origin 
of  one  form  of  rancho  may  be  traced  to  early  agricultural  settlers  from  Spain,  “almost 
the  only  example  in  the  New  World  of  Spaniards  becoming  real  colonists  and  culti  ating 
the  soil  with  their  own  hands.”  It  is  this  class  that  is  seen  as  the  hope  of  Me.\ico,  the 
l>asis  of  a  middle  class  and  a  democratic  state. 

•After  a  preliminary  chapter  on  the  geographical  setting  Dr.  McBride  treats  each  of 
these  classes  in  separate  chapters,  tracing  the  development  of  each  and  the  relation  of 
their  systems  to  geographical  conditions.  -A  chapter  on  the  distribution  of  rural  holdings 
in  Mexico  sums  up  present  conditions  while  the  book  concludes  with  a  pertinent  question 
as  to  the  adaptability  of  present  trends  to  physical  circumstances.  In  addition  to  many 
photographic  illustrations  there  are  maps  of  the  imjxulant  geographical  elements  and  of 
typical  landholdings. 
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The  Extreme  Youthfulness  of  the  Central  Andes.  The  rapid  uplift  of  the  Andes  in  late 
^eolo^'ical  time  has  given  them  at  least  two  outstanding  geographical  characters:  (i)  partly 
dissected  old  erosion  forms  carved  at  a  lower  level  and  now  standing  at  a  high  level;  (2) 
extremely  deep  and  steep-sided  canyons  and  other  evidences  of  youthfulness  of  topographic 
form.  Proof  of  this  conclusion  has  been  presented  in  a  number  of  publications  during  the 
[ast  fourteen  years,  since  BowTnan’s  first  physiographic  description  of  the  region  in  1909 
Isiiiah  Bowman:  The  Physiography  of  the  Central  Andes,  Amer.  Journ.  of  Set.,  Ser.  4, 
Vol.  28,  1909,  pp.  197-217  and  373-402;  and  idem:  Andes  of  Southern  Peru,  New  York, 
1916,  pp.  183-198).  The  paleontological  evidence  of  the  youthfulness  of  the  Central  Andes 
has  l)een  developed  chiefly  by  Berry.  A  recent  paper  gives  some  additional  facts  (E.  \V. 
Berrx-:  Bolivia’s  I^ast  Known  Mountain  Range,  Natural  History,  Vol.  23,  1923,  pp.  73-85). 
He  finds  red  beds  at  Corocoro  on  the  altiplano  or  high  plateau  of  Bolivia  that  are  of  Pliocene 
age,  and  at  an  elevation  of  11,800  feet  on  a  high  pampa  in  the  Sierra  de  Cochabamba  he 
lias  found  sediments  also  of  Pliocene  age.  The  essential  p)art  of  his  description  is  worth 
quoting  in  full: 

“Much  of  the  material  was  volcanic  ash  the  only  known  source  of  which  was  many  miles 
away  in  the  great  volcanic  field  of  the  western  Andes.  This  ash  deposit,  partly  wind  blown 
and  fiartly  water  laid,  had  burie<l  the  fruits  and  leaves  of  trees  the  near  relatives  of  which 
are  to  be  found  at  the  present  time  only  in  the  Yungas — not  far  away  to  be  sure,  but  at 
much  lower  levels,  and  not  extending  upward  more  than  half  way  to  the  11,800  feet  where 
the  fossils  were  found.  Hence  it  is  inferred  that  these  fossiliferous  sediments  have  been 
upliftetl  more  than  a  mile  since  the  fossil  trees  lived  in  that  region,  and  knowing  that  the 
latter  are  Pliocene  in  age,  we  get  the  minimum  measure  of  the  amount  of  uplift  since  Pliocene 
times.” 

The  effect  of  this  great  uplift  upon  life  distributions  in  the  Andes  is  of  course  revolutionary 
in  every  sense.  “Formerly  a  rain  forest  like  that  of  the  Amazon  Basin  extended  across 
the  site  of  the  Andes  to  the  Pacific  coast,  and  probably  beyond,  for  there  is  some  geological 
evidence  that  the  deeps  found  immediately  west  of  the  present  coast  were  once  land,  which 
has  since  sunk  on  the  seaward  side  of  the  great  fault  that  runs  along  this  part  of  the  present 
coast.  Relics  of  this  former  rain  forest  have  been  found  in  the  rocks  of  both  Peru  and 
Uhile,  and  traces  of  it  are  preserved  at  a  number  of  localities  in  the  arid  uplands  of  Bolivia.” 
In  this  connection  see  A.  G.  Ogilvie:  Geography  of  the  Central  Andes:  A  Handbook  to 
•Ai  company  the  La  Paz  Sheet  of  the  Map  of  South  .America  on  the  Millionth  Scale  {Map 
of  Hispanic  America,  Publication  No.  l,  .American  Geographical  Society,  New  York,  1922), 
p.  109  et  al. 

Distributional  Studies  in  South  American  Ethnography.  Dr.  Erland  Nordenskiold 
has  published  Numbers  4  and  5  in  his  series  of  “Comparative  Ethnographical  Studies” 
of  South  .America.  In  them  he  has  followed  the  distributional  method  so  successfully 
used  in  the  earlier  studies  (see  review  in  the  Geogr.  Rev.,  Vol.  10,  1920,  pp.  273-274). 
.\uml)er  4,  “The  Copper  and  Bronze  .Ages  in  South  America,”  has  a  broad  interest  because 
of  its  l)earing  on  Indian  origins.  No  final  conclusions  as  to  the  relation  between  the  Copper 
and  Bronze  Ages  in  the  New  and  Old  Worlds  are  reached  or  indeed  can  be  reached  until 
(  entral  .America  and  Mexico  are  better  known  in  this  respect;  but  Dr.  Nordenskiold 
shows  the  use  of  a  productive  method.  He  has  studied  the  copper  and  bronze  objects 
of  the  territory  of  the  Inca  Empire  with  a  view  to  relative  chronology.  Besides  the  finds 
of  which  conclusions  as  to  age  are  possible,  this  study  included  examination  of  the  early 
literature  for  light  on  usages  at  the  beginning  of  the  sixteenth  century,  of  the  depiction 
of  such  objects  in  pottery  and  textiles,  of  the  evolution  of  types,  and  of  all  known  analyses. 

Dr.  Nordenskiold  is  of  the  opinion  that  the  Copper  and  Bronze  .Ages  of  South  America 
were  of  independent  origin,  having  their  roots  in  the  Stone  Age.  He  refutes  the  view, 
hastfl  on  the  low  and  seemingly  erratic  variation  in  the  percentage  of  tin  in  the  alloys, 
that  a  real  Bronze  .Age  never  existed  here.  Such  a  view  was  based  on  too  few  analyses. 
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Mr.  Bingham’s  finds  at  Machu  Picchu  in  particular  suggest  a  tendency  tow’ards  deliberate  ! 
standaidization  in  late  Inca  times.  A  Copper  Age  seems  to  have  preceded  a  Bronze 
throughout  the  terrain,  the  latter  apparently  arising  in  Tiahuanaco  and  spreading  out¬ 
ward.  In  Colombia  is  no  bronze,  copper  being  alloyed  only  with  gold;  in  Eicuador  copper 
objects  are  much  commoner  than  bronze;  on  the  Peruvian  coast  copper  objects  also  pre¬ 
dominate,  these  being  of  local  type  while  the  bronze  objects  are  of  interior  types;  around 
Cuzco  few  objects  of  base  metal  do  not  contain  tin;  bronzes  predominate  at  Tiahuanaco 
and  are  also  in  a  majority  in  northern  Argentina  and  Chile.  The  great  spread  of  bronze 
thus  appears  to  have  been  due  to  the  spread  of  Inca  dominion. 

Study  Number  5  is  entitled  “Deductions  Suggested  by  the  Geographical  Distribution 
of  Some  Post-Columbian  Words  Used  by  the  Indians  of  South  America.”  The  words 
are  those  for  the  domestic  fowl,  horse,  cow,  banana,  firearms,  scissors,  European  knife, 
needle,  and  fishhcx>k.  These  are  coined  by  the  tribes  or  borrowed  from  Spanish  or  Portu¬ 
guese,  and  their  distribution  thus  gives  hints  as  to  trade  or  migration  routes.  For  instance 
the  Quechua  word  for  fowl  is  widespread  on  the  Rio  Ucayali  and  Upper  Amazon,  showing 
extensive  trade  connections.  The  fact  that  the  Carib  tribes  north  and  south  of  the  Ama¬ 
zon  have  no  common  or  related  terms  for  any  of  the  above  objects  is  explained  by  separa¬ 
tion  through  Guarani  invasion  and  settlement  in  their  territory  in  post-Columbian  times 
Dr.  Nordenskiuld  advcKates  also  the  mapping  of  all  important  words  for  pre-Columbian 
cultural  elements,  with  a  view  to  throwing  light  on  early  folk  movements.  While  the 
methtxl  has  obvious  pitfalls,  it  should  prove  a  useful  adjunct  to  other  lines  of  evidence. 

EUROPE 

Aerial  Survey  as  an  Aid  in  the  Prehistoric  Geography  of  Southern  England.  To  the 
layman  the  reconstruction  of  prehistoric  population  groupings  would  appear  to  present 
singular  difficulties,  especially  in  lands  of  modem  civilization  where  man  has  destroyed  so 
much  of  his  past  handiwork.  It  is  somewhat  astonishing,  then,  to  learn  that  “accurate  plans 
of  the  fields  of  a  group  of  communities  that  ceased  to  exist  about  1500  years  ago”  have 
lx?en  made  in  southern  England.  With  the  aid  of  aerial  survey  Mr.  O.  G.  S.  Crawford, 
.\rcheoIogist  to  the  Ordnance  Survey  of  Great  Britain,  has  traced  in  central  Hampshir? 
a  system  of  ancient  fields  the  limits  of  w'hich  are  marked  by  low  banks,  locally  termed 
lynchets  (Air  Survey  and  Archaeology,  Geogr.  Journ.,  V'ol.  61,  1923,  pp.  342-366).  It 
is  well  known  that  aerial  photography  catches  the  small  inequalities  of  relief  and  color 
differences  of  the  surface  either  invisible  or  hopelessly  confused  to  the  observ’er  on  the 
ground.  As  Mr.  Crawford  says,  “From  the  air  an  orderly  system  is  visible.  The  bands 
of  lighter-colored  soil  are  the  field  boundaries  of  a  vanished  agricultural  community, 
they  consist  of  broad  low  banks;  and  their  lighter  colour  is  caused  by  the  admixture  01 
small  grains  of  chalk.”  Associated  with  the  ancient  field  system  are  boundary  banks, 
roads,  and  remains  of  villages,  the  whole  pertaining  to  a  civilization  dating  from  about 
500  B.  C.  to  the  Saxon  In\-asion  (as  proved  by  excavation  in  the  village  sites).  The  early 
grouping,  lal)eled  Celtic  for  convenience,  is  confined  to  the  uplands.  In  contrast  to  it  is 
a  later  system  introduced  by  the  Saxons,  also  distinguished  by  the  aerial  survey.  The 
Saxon  fields  were  of  different  shape — long  strips,  instead  of  the  checkerboard  pattern  of 
the  Celtic  fields — and  ran  in  terrace  fashion  above  the  villages,  which  w'ere  situated  on  the 
stream  banks.  As  Mr.  Crawford  pointed  out  in  his  paper  on  “Prehistoric  Geography 
in  the  April,  1922,  number  of  the  Geographical  Review  this  valleywrard  movement  was 
the  most  revolutionary’  shifting  of  population  in  Britain  until  the  modem  industrial  age. 
(See  also  the  illustrations  in  the  same  author’s  publication  in  the  Oxford  Geographical 
Studies,  “The  Andover  District:  An  Account  of  Sheet  283  of  the  One-inch  Ordnance  Map. 
Oxford,  1922.) 

In  addition  to  the  intrinsic  value  of  the  work  described  above  for  the  regional  study  of 
southern  England,  it  is  a  useful  demonstration  of  the  importance  of  aerial  survey  in  dis¬ 
tributional  studies,  whether  of  past  or  present.  As  applied  to  archeology  Mr.  Crawford 
himself  describes  it  as  “an  instrument  for  research  comparable  only  to  that  provided  by 
excavation.”  There  are  other  striking  examples  of  the  same  application  which  have  a 
very  definite  geographical  bearing.  Among  the  most  striking,  for  instance,  is  the  mapping 
of  the  ruins  of  a  vast  ancient  city  on  the  banks  of  the  Tigris  by  Lieutenant-Colonel  G. 
Beazley  during  the  war  (Air  Photography  in  Archaeology,  Geogr.  Journ.,  V’ol.  53, 

PP-  350-355). 
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The  Eastern  Alps  as  Fault-Block  Mountains.  An  account  of  the  old  features  of  the 
ea>tern  Alps  by  Professor  Eduard  Bruckner  of  V^ienna  (“Alte  Ziige  im  Landschaftsbild  der 
Zeitschr.Gesfll.  fur  Erdkunde  zu.  Berlin  1923,  pp.  95-104)  is  of  especial  significance 
in  showing  that,  at  least  for  the  eastern  area  where  Bruckner  and  his  students  have  been 
working,  the  Alps  are  not  carved  in  folded  and  broadly  overthrust  masses  but  in  fault  blocks 
which  were  unevenly  uplifted  by  vertical  forces  after  whatever  lofty  disorder  their  region  had 
previously  gained  by  compression  had  been  reduced  to  moderate  or  low  relief.  Many  high- 
standing  areas  are  instanced  in  which  the  rolling  surface,  w’ith  a  relief  of  200  or  300  meters, 
is  markedly  discordant  with  the  deformed  structure.  Some  of  these  rolling  highlands  are 
c  omposed  of  limestone,  others  of  slate  or  of  schist.  Their  altitudes  vary  from  1000  to  2000 
or  3000  meters.  Where  revived  erosion  has  not  consumed  the  preexistent  forms,  rounded 
ridges  have  gentle  slopes  which  decline  gently  into  broad  valley  floors,  as  if  they  had  been 
subdued  by  the  slow  action  of  soil  creep,  although  they  are  now'  divested  of  soil  cover.  The 
broad  valley  floors  in  certain  limestone  highlands  are  the  site  of  occasional  quartz  pebbles, 
the  source  of  w’hich  must  have  been  in  the  central  Alps,  although  source  and  site  are  now 
separated  by  young  and  profoundly  deep  valleys.  Evidently  a  late  mature  or  old  stage  of 
degradation  must  have  been  reached  when  the  region  was  much  low'er  than  now;  and  the 
present  altitude  of  its  highland  areas  must  be  due  to  later  upheaval.  The  upheaval  is  be¬ 
lieved  to  have  been  accomplished  by  block  faulting,  writh  more  or  less  displacement  and 
warping,  at  two  epochs  separated  by  a  pause  of  a  considerable  duration,  because  the  present 
sculpturing  sometimes  shows  valleys  of  two-cycle  forms.  Inasmuch  as  the  overthrusts  of  the 
eastern  .Alps  are  of  Oligocene  age,  while  the  upheaval  w’ith  faulting  is  dated  as  chiefly  w'ithin 
the  .Miocene,  it  follows  that  the  reduction  of  the  lofty  overthrust  masses  to  late  mature  or 
old  forms  must  have  been  accomplished  within  a  single  division  of  Tertiary  time.  Where  the 
total  uplift  w'as  so  strong  as  to  permit  glaciation  not  only  during  the  glacial  period  but  also 
l)efore  and  since,  the  subdued  forms  of  the  uplifted  old  mountains  have  been  consumed; 
they  are  now  sharpened  into  serrate  crests.  Where  the  uplift  w'as  of  less  amount,  glacial 
cirques  are  excavated  locally,  but  subdued  forms  survive  around  them.  The  limestone 
highlands  frequently  have  huge  sinks  of  solvent  erosion  excavated  in  their  valley  floors. 
The  original  area  of  the  uplifted  highland  blocks  has  been  greatly  reduced  by  the  erosion  of 
new  valleys,  the  larger  ones  of  which  appear  to  have  been  located  along  belts  of  less  elevation; 
but  this  aspect  of  the  problem  is  not  particularly  treated.  The  edge  of  the  residual  highland 
surfaces  is  often  well  defined  where  it  is  undercut  by  the  steep  slopes  of  the  widening  young 
valleys.  Some  of  the  block  faulting  must  be  of  relatively  modern  date,  for  in  certain  districts 
fault  scarps  measuring  as  much  as  300  meters  in  height  have  been  traced  for  two  or  three 
kilometers  across  not  only  the  uplifted  old  forms  but  also  across  the  new  valleys  incised 
Wneath  the  old  forms;  and  a  few  very  young  scarps,  four  or  five  meters  high  and  up  to  300 
meters  in  length,  have  been  found  without  any  talus  as  yet  formed  along  their  base.  These 
are  presumably  associated  with  earthquakes,  which  are  of  not  infrequent  occurrence. 

The  idea  that  the  region  of  the  Alps  has  been  greatly  degraded  since  its  compressional 
folding,  that  its  present  altitude  is  due  chiefly  to  subsequent  vertical  upheaval,  and  that  its 
present  mountainous  form  is  the  product  of  revived  erosion  is  not  new;  but  no  previous 
presentation  of  this  interpretation  of  its  history  is  so  clear  or  so  convincing  as  that  which 
Hriickner  now  presents  for  its  eastern  portion. 

W.  M.  Davis 

The  Draining  of  the  Zuider  Zee.  Brief  reference  is  made  in  this  number  of  the  Geograph¬ 
ical  Review  (p.  509)  to  operations  sanctioned  by  the  Dutch  government  in  1918  and  actually 
begun  about  two  years  ago  which  will  result  ultimately  in  the  draining  and  conversion 
into  arable  land  of  the  greater  part  of  the  area  now  occupied  by  the  Zuider  Zee.  A  full 
discussion  of  this  subject,  based  upon  “personal  impressions”  together  with  a  study  of 
recent  official  and  semi-official  Dutch  documents  and  illustrated  with  many  maps,  dia¬ 
grams,  photographs,  and  airplane  views,  is  given  by  Signor  Enrico  Maltese  in  L’Universo 
for  June,  1923  (Vol.  4,  pp.  447-482). 

Work  is  already  under  way  on  the  construction  of  the  main  dike  (shown  on  the  map 
in  the  present  number  of  the  Review,  p.  109,  fig.  2)  which  w’ill  connect  the  island  of  Wier- 
ingcn  with  the  coast  of  Friesland  and  will  cut  off  the  ocean  waves  and  tides  from  the 
future  fresh-water  Yssel  Lake.  The  surface  of  the  latter  will  lie  16  inches  below'  mean  sea 
level.  At  mean  low  tide,  however,  its  surface  will  lie  8  inches  above  sea  level,  the  differ- 
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ence  being  sufficient  to  permit  the  draining  off  of  the  surplus  fresh  water  twice  a  dav 
through  three  great  sluices.  A  canal,  which,  according  to  Signor  Maltese,  will  be  one 
kilometer  wide,  will  preserve  Amsterdam’s  water  communications  eastward.  The  four 
great  “polders”  (shown  on  figure  2,  above)  will  each  be  divided  into  lesser  compartment^ 
separated  from  one  another  by  dikes,  and,  as  the  work  progresses,  to  be  successivelv 
thrown  open  to  occupation.  It  is  believed  that  the  northernmost  polder  (No.  i)  will  be 
ready  for  cultivation  in  about  seventeen  years.  The  completion  of  the  entire  project  will 
take  from  thirty  to  forty  years. 

Holland  will  gain  direct  benefits  from  this  immense  engineering  work  in  the  acquisition 
of  some  772  square  miles  (2000  square  kilometers)  of  agricultural  land  capable  of  suppon- 
ing  an  estimated  population  of  250,000.  It  is  very  doubtful,  however,  whether  the  new 
fields  can  be  sold  for  a  price  sufficient  to  defray  the  gigantic  cost  of  construction.  The 
operations,  consequently,  could  hardly  be  justified  were  it  not  for  numerous  more  in¬ 
direct  benefits.  The  most  important  of  these  will  be  the  elimination  of  an  ever-present 
danger  of  flood  in  the  lowlands  now  bordering  the  Zuider  Zee  and  the  substitution  of  the 
relatively  insignificant  expense  of  maintaining  19  miles  of  sea  dike  between  Wieringcn  and 
Friesland  for  the  colossal  expense  of  maintaining  sea  dikes  around  200  miles  of  Zuider 
Zee  coast  line.  Furthermore,  the  lower  and  more  constant  level  of  the  V’ssel  Lake  will 
facilitate  the  drainage  of  the  surrounding  country.  The  Vssel  Lake  will  also  ser\-e  as  a 
reservoir  supplying  fresh  water  for  the  use  of  men  and  beasts  in  the  provinces  of  North 
Holland  and  Friesland  where,  under  present  conditions,  droughts  not  infrequently  cause 
serious  suffering  in  summer.  The  Yssel  Lake  and  the  canals  entering  it  will  furnish  safer 
waterways  for  barges,  canal  boats,  and  other  light-draught  craft  than  do  the  shallow  but 
often  tempestuous  waters  of  the  Zuider  Zee.  North  Holland  will  be  connected  with  Fries¬ 
land  by  a  double-track  railroad  ov'er  the  dike  instead  of  by  the  present  slow  and  uncertain 
ferr>’  serv’ice.  Finally,  though  the  salt-water  fishing  industry  of  the  Zuider  Zee  will  be 
destroyed,  its  place  will  be  taken  by  possibly  even  more  lucrative  fresh-water  fisheries. 

In  conclusion  Signor  Maltese  points  out  with  much  truth  that  “the  diking  off  and  par¬ 
tial  draining  of  the  Zuider  Zee  will  mark  the  work  of  man  that  up  to  now  will  have  most 
profoundly  modified  the  physical  geography  of  the  earth.” 

.AFRICA 

Changes  in  the  Nile  Delta  and  Lower  Nile;  the  Delta  Lake  Fisheries.  .At  the  present 
day  the  Nile  enters  the  Mediterranean  through  two  main  distributaries,  the  Rosetta 
and  Damietta  branches.  In  very  early  times,  however,  there  appear  to  have  been  three 
branches;  Herodotus  (about  450  B.  C.)  describes  five;  Strabo,  writing  at  the  beginnint; 
of  the  Christian  era,  mentions  no  less  than  seven;  and  Ptolemy  (150  A.  D.)  refers  to  four. 
Scholars  have  long  differed  as  to  the  identification  of  the  names  and  routes  of  these  x’ari- 
ous  branches.  The  latest  contribution  to  the  subject  (Prince  Omar  Toussoun:  Menioire 
sur  les  anciennes  branches  du  Nil,  Memoires  Presentes  d  I'Inst.  d'^gypte,  V’ol.  4,  Fasc 
I,  1922,  Cairo)  is  based  upon  a  critical  study  of  classical  sources  made  in  conjunction 
with  an  examination  of  existing  and  former  canals  in  the  deltaic  plain  and  of  slight  but 
significant  variations  in  level.  Strips  of  elevated  ground  more  fertile  than  the  surrounding 
country'  indicate  the  routes  of  former  w'atercourses.  Prince  Omar  supplies  a  map  showing 
the  [x)sition  of  these  abandoned  channels,  together  with  a  series  of  maps  illustrating  hi> 
reconstruction  of  the  ancient  topography  of  the  region. 

•Aristotle  asserts  that  the  Canopic,  or  w'estemmost  branch  of  the  Nile  delta,  was  the 
only  natural  outlet  and  that  the  others  originated  in  artificial  canals  constructed  to  drain 
the  low-lying  flood  plain.  VV’hether  or  not  this  is  strictly  true,  it  is  incontestable  that 
man-made  canals  have  in  several  cases  marked  out  the  routes  subsequently  followed 
by  the  main  distributaries  of  the  river.  The  lower  courses  of  both  the  Damietta  and 
Rosetta  branches  were  probably  determined  in  this  manner  sometime  between  the  agt 
of  Herodotus  and  that  of  Strabo.  Indeed,  it  would  seem  that  the  entire  drainage  of  the 
delta  has  been  radically  altered  since  the  fifth  century  before  Christ  by  the  construction 
of  canals.  Herodotus  compares  the  region  during  the  flood  with  the  .Aegean  Sea,  remark¬ 
ing  that  villages  and  towns  stand  like  so  many  islands  in  a  broad  expanse  of  water.  More 
recently,  however,  the  flood  waters,  instead  of  being  allowed  to  spread  freely  over  the 
countryside,  have  been  conducted  to  the  fields  and  carried  off  to  sea  by  a  network  of 
l>ermanent  irrigation  and  drainage  channels. 
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The  apex  of  the  delta  is  gradually  shifting  northward,  downstream.  Prince  Omar 
believes  that  the  two  main  branches  in  classical  times  diverged  at  what  is  now  the  south¬ 
ern  tip  of  the  island  of  VVarraq,  about  three  miles  below  the  outskirts  of  Cairo  and  ten 
miles  upstream  from  the  present  water  parting. 

On  or  near  the  banks  of  the  river,  not  far  above  the  apex  of  the  delta,  have  been  the 
sites  of  towns  of  metropolitan  importance  from  the  days  of  the  Pharaohs  The  region  as 
a  whole — at  the  junction  of  routes  up  the  delta  from  the  Mediterranean,  dowm  riv'er  from 
upper  Egypt,  and  overland  (or,  in  past  times,  by  canal)  from  the  Red  Sea  and  Arabia — 
is  assuredly  a  natural  situation  for  the  growth  of  an  urban  community.  Here  arose  Mem¬ 
phis  of  the  ancient  Egyptians  on  the  western  bank  and,  on  the  eastern,  Heliopolis,  Bab¬ 
ylon,  founded  by  the  Persians,  and  the  medieval  .Arab  towns  of  Fustat  and  El  Qahira, 
out  of  which  has  grown  the  modern  city  of  Cairo.  The  sites  of  these  towns,  as  distin- 
((uished  from  their  situations,  are  discussed  in  a  recent  article  by  C.  J.  R.  Haswell  (Cairo: 
Origin  and  Development.  Some  Notes  on  the  Influence  of  the  River  Nile  and  its  Changes, 
Bull.  Soc.  RoyaU  de  Geogr.  d’^gyplf,  Vol.  ii,  1922,  pp.  171-176).  The  ruins  of  Memphis, 
the  pyramids  of  Giza  some  fifteen  miles  to  the  north,  and  the  site  of  Heliopolis  east  of 
the  river  and  below  the  pyramids  are  all  well  back  from  the  present  channel  of  the  Nile. 
.Mr.  Haswell  contends  that  in  antiquity  the  river  swung  in  broad  curves  which  carried 
its  banks  much  nearer  these  three  points.  The  normal  tendency  of  a  river  meandering 
through  a  flood  plain  is  to  increase  the  width  of  its  curves;  but  this  tendency,  it  would 
seem,  was  in  the  case  of  the  Nile  here  arrested  in  antiquity  by  the  building  of  a  spur  near 
Memphis  and  subsequently  by  other  artificial  measures  indicated  by  Mr.  Haswell.  The 
river  was  straightened  and  now  flows  in  a  fairly  direct  northerly  course.  One  result  was 
to  throw  the  channel  to  the  east  toward  a  blunt  promontory  of  upland  projecting  into  the 
plain.  This  promontory,  comprising  the  heights  of  El  Rasad  and  El  Muqattam,  was 
early  seen  to  be  of  great  strategic  importance,  and  here  w'as  built  the  Qasr  el  Shama,  or 
Persian  fortress  of  Babylon.  The  ground  between  the  northwest  slope  of  the  heights  and 
the  river  liecame  the  site  of  Cairo.  Mr.  Haswell  traces  the  successive  stages  in  the  growth 
of  the  city  northward  and  westward  over  land  reclaimed  from  the  river. 

The  seaward  border  of  the  delta  is  fringed  with  four  shallow,  brackish  lakes,  Manzala, 
burullus,  Idku,  and  Maryut  (the  ancient  Mareotis),  separated  from  the  sea  by  sand  dunes 
and  barrier  beaches.  Alexandria  lies  on  the  barrier  beach  between  Lake  Maryut  and 
the  Mediterranean.  Unlike  the  other  lakes,  Mary’ut  is  unconnected  with  the  sea  at  all 
times.  Its  surface  is  about  eleven  feet  below  mean  tide  level.  The  remains  of  quays  on 
its  shores  and  the  fact  that  islands  of  the  lake  were  formerly  inhabited  are  interpreted  by 
IVince  Omar  Tussun  (op.  cit.,  p.  41)  to  indicate  that  in  the  past  (the  period  is  not  defi¬ 
nitely  stated,  but  it  appears  to  have  been  after  the  time  of  Herodotus)  the  waters  of  the 
lake  sttxxl  slightly  above  sea  level.  Through  a  series  of  canals  a  permanent  supply  of 
water  was  then  furnished  Lake  Maryut  from  the  remote  Lake  Moeris  in  the  Fayum  oasis 
and  served  to  maintain  the  higher  level  and  freshness  of  the  water  of  the  former.  Sub- 
setjuently  this  connection  was  broken,  and  the  canals  were  in  places  dried  up  or  obliteratetl 
by  sand.  The  level  of  Lake  Maryut  dropped,  its  water  became  saline,  and  the  islands 
were  rendered  unsuitable  for  human  occupation. 

Lake  Manzala  is  connected  w'ith  the  sea  by  a  passage,  the  Gamil,  known  in  antiquity 
as  one  of  the  “false  mouths”  of  the  Nile  (Omar  Tussun,  op.  cit.,  p.  51).  Lakes  Idku  and 
Hurullus  are  so  connecter!  only  during  the  months  when  the  river  flood  opens  a  channel 
to  the  sea.  .All  these  lakes  are  extraordinarily  shallow,  ranging  from  a  maximum  depth 
of  a  meter  down  to  a  few  centimeters  over  broad  areas.  The  quantity  of  fish  (shobar  ami 
mullet)  found  in  the  lakes  seems  inexhaustible.  According  to  the  Director  of  Fisheries 
Research,  Egyptian  Government  (G.  W.  Paget:  The  Delta  Lake  Fisheries,  Cairo  Sci. 
Journ.,  Vol.  II,  1923,  pp.  i-io),  the  fishery  industry  on  Lake  Manzala  alone  employs 
1640  l)oats  and  occupies  “about  12,000  persons,  of  w'hom  nearly  half  are  boys  under  12.” 
The  “shallow  depth  has  conditioned  both  the  type  of  fishing  vessel  and  the  kind  of  gear 
employe«l.  The  boats  on  Menzaleh  and  Brullos  are  all  built  on  the  ‘skimming-dish’  plan, 
on  very  fine  and  subtle  lines.  The  largest  vessels  are  about  36  ft.  long  and  12  ft.  beam, 
of  very  shallow  draft,  and  carry'  a  single  lateen  sail  whose  yard  may  be  60  ft.  in  length. 
•  .  .  Such  a  boat  one  often  sees  in  the  sole  charge  of  two  small  boys  whose  combined 
ages  probably  do  not  exceed  18.”  The  mullet  of  Lake  Manzala  spawm  at  sea.  Conse¬ 
quently  the  spawning  fish  and  lakeward  bound  fry  have  to  pass  through  the  narrow  breach 
of  ( .amil.  .An  area  within  a  radius  of  six  kilometers  of  this  passage  is  close^l  to  fishing 
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from  May  to  November,  during  the  longer  period  of  these  migrations.  “The  date  upon 
which  this  closed  area  is  opened  ...  is  one  of  immense  excitement  to  the  community; 
and  the  sight  of  close  on  1500  boats  manned  by  over  12,000  fishermen  breaking,  at  dawn, 
into  this  narrow  space  and  struggling  with  yells  and  cries  for  the  best  places,  is  a  most 
exhilarating  one.” 

The  Merja,  Pastoral  Marshlands  of  Morocco.  The  r61e  of  the  mountain  in  pastoral 
life,  tlescribed  elsewhere  in  this  number  of  the  Revirw,  is  largely  due  to  two  factors,  in¬ 
accessibility  during  part  of  the  year  and  unadaptability  to  cultivation,  whence  the  best 
use  to  which  the  land  can  be  put  is  an  extensive  but  seasonal  pastoral  occupation.  Under 
very  different  circumstances  these  two  factors  may  produce  similar  results,  as  witness  the 
merjas  of  the  Lower  Sebu,  Morocco  (J.  Celerier:  Les  “merjas”  de  la  plaine  du  Sebou,  Ha- 
peris,  Vol.  2,  1922,  pp.  109-138,  209-239;  and  see  also  G.  Hardy  and  J.  Celerier:  Les  grander 
lignes  de  la  geographic  du  Maroc,  Paris,  1922,  pp.  87-90). 

The  Sebu  reaches  the  sea  through  semiarid  plains.  The  stream  itself  has  sufficient 
volume  to  maintain  its  course  throughout  the  year,  but  its  tributary  waters  dry  up  in  the 
summer.  The  Sebu  carries  much  sediment  and  has  raised  its  bed  on  the  plains,  now  flow¬ 
ing  between  double  natural  dikes  8  to  10  meters  high.  Between  these  barriers  and  that 
of  the  belt  of  coast  dunes  the  tributary  streams  are  dammed  up  during  flood  season,  whence 
the  basin  of  the  Lower  Sebu  has  an  amphibious  character.  In  the  summer  it  is  a  prairie; 
in  winter  it  is  transformed  into  a  “mirror,”  to  use  the  picturesque  expression  of  the  natives. 
The  winter  sheet  of  water  is,  however,  not  continuous;  strips  of  dry  land,  of  contour  vary¬ 
ing  from  season  to  season,  separate  the  merjas,  as  they  are  termed,  from  one  another. 
.Altogether  the  merjas  cover  an  area  of  some  150,000  acres.  The  depth  of  water  is  never 
great,  the  maximum  being  three  to  four  meters,  and  this  only  in  the  winter  and  in  the 
deepest  parts  which  contain  water  at  least  during  the  greater  part  of  the  year.  The  zone 
f)etween  the  upper  and  lower  limits  of  the  waters  is  covered  by  a  luxuriant  vegetation 
chiefly  of  reeds,  rushes,  and  grasses.  In  addition  to  affording  a  safe  asylum  for  bandits 
the  merjas  furnish  the  natives  with  hunting  and  fishing  grounds  and  material  for  mats, 
tent  covers,  and  huts.  Their  especial  value,  however,  lies  in  their  pastoral  resources, 
whence  the  name  merja,  meaning  pasture. 

Thanks  to  the  merjas,  cattle  raising  along  the  Lower  Sebu  has  taken  on  a  greater  pro¬ 
portional  development  than  anywhere  else  in  Morocco.  The  pastoral  life  of  the  region 
is  typically  divided  into  three  seasons.  During  the  winter  rains  the  cattle  occupy  the 
fallow  fields  or  the  grazing  grounds  attached  to  the  cultivated  lands;  after  the  harvest 
they  are  pastured  on  the  stubble;  and  in  the  summer  they  go  to  the  merjas.  Rights  to 
{lasturage  in  the  merjas  are  held  by  the  riverine  owners.  In  the  case  of  the  larger  merps 
they  have  far  more  than  they  require,  and  part  is  contracted  out  to  other  dwellers  of  the 
plain. 

Unlike  the  high  mountain  the  merjas  are  susceptible  of  improvement.  By  drainage  a 
considerable  area  could  be  brought  under  cultivation,  and  such  a  project  is  under  way. 
The  matter  is  one  that  has  occupied  the  attention  of  the  government,  since  lands  available 
for  colonization  are  scarce.  The  project  offers  special  technical  and  juridical  problems. 
The  latter,  involving  delicate  questions  of  ownership  for  which  there  is  no  precedent, 
is  an  interesting  case  in  “legal  geography.” 


ASI.A 

The  Mount  Everest  Expeditions  of  1921  and  1922.  The  entire  world  followed  with 
keenest  interest  the  progress  of  the  joint  expeditions  organized  by  the  Royal  Geographical 
Society  and  the  .Alpine  Club  and  sent  out  in  1921  and  1922  for  the  exploration  and,  if 
possible,  the  ascent  of  Mt.  Everest.  Popular  attention  was  naturally  centered  on  these 
as  great  feats  of  sportsmanship.  But  much  as  we  admire  the  courage  and  skill  of  the 
mountaineers,  as  geographers  our  primary  concern  is  with  the  work  of  permanent  geo¬ 
graphical  value  accomplished,  especially  that  accomplished  by  the  expedition  of  1921. 

The  history  of  the  expeditions  may  be  followed  in  the  files  of  the  Geographical  Journal 
and  the  Alpine  Journal  covering  1921  and  1922.  In  almost  every  number  of  the  Gto- 
graphical  Journal  of  these  years  there  are  articles,  notes,  photographs,  or  maps  dealing 
with  the  subject.  To  the  expedition  of  1921  is  devoted  a  superbly  illustrated  volume, 
by  Lieutenant  Colonel  C.  K.  Howard- Bury  and  other  members  of  the  expedition,  en¬ 
titled  “Mount  Everest:  The  Reconnaissance,  1921”  (Edward  .Arnold  &  Co.,  Lomlon, 
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1922'.  Here  the  broad  narrative  of  the  work  done  is  given  by  Lieutenant  Colonel  Howard- 
Bury,  the  leader;  the  story  of  the  reconnaissance  of  the  mountain  and  its  approaches 
is  related  by  Mr.  G.  H.  Leigh  Mallory,  mountaineer;  two  chapters  on  natural  history 
and  a  list  of  mammals,  birds,  and  plants  collected  are  supplied  by  Mr.  A.  F.  R.  Wollaston; 
notes  on  the  topographic  and  photographic  surveys,  geology,  and  scientific  equipment 
are  given  in  the  appendices.  A  more  complete  discussion  of  the  geological  exploration 
will  tie  found  in  Dr.  A.  M.  Heron’s  paper  in  the  Records  of  the  Geological  Survey  of  Ittdia, 

\’ol.  54,  Part  2,  1922,  pp.  215-234.  Special  reports  on  the  topographic  surveys  will  be 
found  in  Records  of  Survey  of  India,  Vol.  16,  1922,  pp.  109-120. 

The  principal  narratives  of  the  1922  expedition  are  in  the  Geographical  Jourruxl,  \’ol. 

60,  1922,  pp.  385-424;  here  the  Chief  of  the  Expedition,  Brigadier  General  C.  G.  Bruce, 
and  the  Swond  in  Command,  Lieutenant  Colonel  E.  L.  Strutt,  carry  us  from  Darjeeling 
to  the  high  camps  on  the  East  Rongbuk  glacier;  Mr.  Mallory  and  Captain  G.  1.  Finch, 
respectively,  tell  the  story  of  the  two  high  climbs.  (Mr.  Mallory’s  and  Captain  Finch’s 
accounts  will  also  be  found  in  the  Alpine  Journal,  V’ol.  34,  1922,  pp.  425-450.) 

<  )wing  to  the  restriction  against  foreigners  entering  Nepal,  the  attack  upon  Mt.  Everest 
had  to  be  made  by  a  roundabout  route  through  Tibet.  This  approach,  however,  was  prob¬ 
ably  physically  easier  than  would  have  been  a  more  direct  one  from  the  south.  Broad 
valie>’S  lead  to  the  glaciers  from  an  altitude  of  13,000  to  15,000  feet  on  the  uplands  of 
Tibet  and  form  avenues  of  relatively  gentle  gradient  up  which  travel  and  transport  are 
not  difficult.  The  southern  approaches,  on  the  other  hand,  are  immensely  steep  and  lie 
through  teeming  tropical  and  subtropical  forests. 

The  expedition  of  1921  left  Darjeeling  in  May  and  proceeded  by  way  of  the  Tang  La, 
Kanipa  Dzong,  and  Shekar  Dzong,  to  Tingri  Dzong,  forty-five  miles  northwest  of  the 
>ummit  of  Everest.  Here  the  party  split  up.  The  surveyors,  geologist,  and  naturalist 
undertook  extensive  explorations  of  the  entire  country  surrounding  Mt.  Everest  on  the 
north,  northeast,  and  northwest.  The  mountaineers,  Messrs.  Mallory  and  Bullock,  re- 
juired  to  the  main  mountain  mass  to  carry  through  a  reconnaissance  for  the  purpose 
of  finding  a  practicable  route  for  the  climbers  of  1922. 

Mr.  Mallory  fascinatingly  recounts  the  various  stages  by  which  the  explorers  became 
familiar  with  the  topography  of  the  mountain  and  its  intricate  pattern  of  outlying  ridges, 
summits,  and  glaciers.  They  soon  observed  that  the  route  of  the  climbing  parties  must 
run  up  a  broad  buttress  reaching  to  the  northeastern  arfite  of  the  main  peak.  All  other 
routes  were  far  too  steep.  At  the  base  of  this  buttress  is  a  22,990-foot  col,  named  by  the 
explorers  Chang  La,  between  the  main  peak  and  a  precipitous  north  peak,  Changtse 
(24,730  feet).  Attempts  during  June  and  July  to  reach  Chang  La  from  the  great  northerly- 
flowing  Rongbuk  glacier  proved  futile,  and  hence  early  in  August  the  base  was  shifted 
to  the  Kharta  valley,  some  thirty  miles  to  the  east.  The  discovery  of  the  delightfully 
verdant  and  beautiful  Kharta  valley  and  its  neighbor  the  Khama  valley,  lying  almost 
under  the  shadow  of  the  graceful  peaks  of  Makalu  (27,790  feet)  and  Chomo  Lonzo  (25,413 
feet),  was  one  of  the  surprises  of  the  expedition.  These  valleys,  with  their  sequestered 
inhabitants,  are  destined  perhaps  to  become  great  mountaineering  centers  at  some  future 
date.  From  them  the  immense  glaciers  of  the  eastern  slope  of  the  Everest  massif  were 
explored,  and  finally,  on  September  24,  Chang  La  was  reached  by  way  of  the  head  of 
the  Kharta  glacier.  This  was  a  colossal  feat  of  mountaineering,  for  there  first  had  to  be 
crossed  a  22,200-foot  col  between  the  head  of  the  Kharta  glacier  and  that  of  a  branch  of 
the  Rongbuk  glacier.  This  branch,  named  the  Blast  Rongbuk  glacier,  was  found  to  flow 
northwards  from  Chang  La  and  the  northeastern  slopes  of  Everest  in  a  valley  parallel 
with  the  main  Rongbuk  glacier.  So  inconspicuously  does  it  drain  into  the  latter  glacier, 
that  its  importance  had  been  overlooked  during  the  reconnaissance  of  the  northerly  ap¬ 
proaches  earlier  in  the  summer.  Nevertheless  it  was  readily  perceived  that  the  East 
Rongbuk  glacier  was  the  only  practicable  route  to  Chang  La  and  thence  to  the  summit. 

This  was,  accordingly,  the  route  adopted  by  the  expedition  of  1922.  That  plenty  of 
time  might  be  available  before  the  breaking  of  the  monsoon  towards  the  middle  of  June, 
the  start  was  made  in  that  year  from  Darjeeling  about  the  first  of  April,  and  a  base  camp 
was  already  established  in  the  Rongbuk  valley  by  the  first  of  May.  Thereafter  three 
other  camps,  each  “fully  rationed  and  supplied  with  a  cook”  were  constructed  on  the  E^st 
Rongbuk  glacier.  .From  these  a  fourth  was  pitched  on  the  Chang  La  itself,  whence  two 
assaults  were  made  upon  the  main  peak.  On  May  21,  from  a  fifth  camp  on  the  northern 
buttress  above  Chang  La,  Messrs.  Mallory,  Somerv’ell,  and  Norton  attained  an  altitude 
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of  26,9hs  feet;  and  on  May  26,  after  a  terrible  night  in  a  tent  at  a  sixth  camp  (25,500  feet 
M  essrs.  Finch  and  (ieoffrey  Bruce,  with  the  aid  of  oxygen,  reached  a  point  27,235  feet 
high,  within  half  a  mile  and  2000  feet  of  the  summit.  Even  with  the  aid  of  oxygen,  which 
proved  a  mighty  boon,  progress  at  these  altitudes  is  painfully  slow;  and,  as  a  furious  gale 
was  rising,  .Mr.  Finch  saw  that  to  try  to  gain  even  500  feet  more  would  be  fatal.  The 
tragic  circumstance  of  an  avalanche,  which  killed  seven  porters  below  the  Chang  La  on 
June  7,  put  an  end  to  further  climbing. 

The  outstanding  difficulties  in  the  way  of  a  successful  ascent  of  Everest,  besides  the 
ever-present  one  of  acclimatization  to  diminished  air  pressure,  are  the  shortness  of  the 
climbing  season  before  the  breaking  of  the  monsoon  covers  the  mountains  W’ith  storm 
clouds,  and  the  furious  westerly  gales  which  sweep  over  the  peaks  in  fair  weather. 

From  a  strictly  geographical  point  of  view  the  primar>-  result  of  the  expeditions  was 
the  exploration  and  mapping  in  1921  of  an  immense  tract  of  unknown  country-.  The 
positions  and  heights  of  the  loftiest  peaks,  it  is  true,  had  long  since  been  determine<l  from 
afar  by  trigonometry’.  Quarter-inch  surv’eys  of  Sikkim  and  of  the  highlands  of  Tibet 
northward  to  the  southern  watershed  of  the  Tsang-Po  had  been  made.  But  to  the  west 
of  the  88th  meridian  (about  75  miles  east  of  Everest)  “there  .  .  .  remained  a  stretch  of 
unsurveyed  country  some  14,000  square  miles  in  area,  between  the  Ladak  Range  on  the 
north  and  the  Great  Himalaya  Range  on  the  south — the  latter  forming  the  northern 
frontier  of  Nepal"  (Mount  Flverest:  The  Reconnaissance,  1922,  p.  320).  Of  this  tract, 
Major  Morshead  and  his  Hindu  surveyors  were  able  to  map  12,000  square  miles  on  a 
scale  of  four  miles  to  an  inch,  the  area  thus  covered  running  westward  nearly  to  the  85th 
meridian.  A  revision  was  also  completed  of  the  quarter-inch  survey  of  Sikkim,  and  Major 
Wheeler  carried  out  a  detailed  photographic  survey,  using  Canadian  methods,  of  600 
scjuare  miles  in  the  immediate  vicinity  of  Mt.  Everest.  As  a  result  of  the  summer’s  work 
the  topography  of  a  region  lying  within  a  radius  of  80  to  100  miles  northw'est,  north, 
northeast,  and  east  of  Mt.  Everest  is  now  understood  in  its  essential  features.  The  south¬ 
ern  slopes  in  Nepal,  Ixdng  closed  to  the  expedition,  are  still  virtually  terra  iruognita. 

Dr.  Heron’s  geological  observations  show  that  the  area  explored  consists  of  two  broad 
l>elts.  To  the  south  a  zone  of  crystalline  and  metamorphic  rocks  is  represented  in  the 
rugged  relief  of  the  Himalaya  and  Mt.  FNerest.  Specimens  collected  in  1922  on  Mt.  Ever¬ 
est  itself  show  the  mountain  to  be  “a  pile  of  altered  sedimentary  rocks"  probably  of  the 
Jurassic  or  Triassic  period  {Geogr.  Journ.,  V'ol.  60,  pp.  219-220).  To  the  north  of  the 
crystalline  and  metamorphic  zone  lies  a  “Tibetan  zone,"  consisting  of  much  folded  sedi¬ 
mentary'  Jurassic  and  later  series  out  of  which  have  been  carved  “the  somew'hat  tame, 
rounded,  and  lumpy  mountain  ranges  of  Tibet,  with  their  broad  and  flat-bottomerl  val¬ 
leys"  {Records  Geol.  Survey  of  India,  Vol.  54,  F*art  2,  1922,  p.  217).  Unquestionably  a  most 
striking  physiographic  feature  is  the  valley  of  the  River  Arun.  This  stream  rises  far  to 
the  northwest  of  Everest  and,  swinging  around  to  the  east,  turns  south  to  make  its  way 
into  Nepal  through  profound  and  impassable  gorges.  Dr.  Heron  believes  that  the  river 
cut  its  way  back  through  the  main  range  of  the  Himalaya  and  captured  w’ith  its  head¬ 
waters  a  former  eastward-flowing  stream.  The  course  of  the  .\run  and  its  gorge  may  be 
compared  with  the  great  gorge  of  the  La  Paz  River  in  Bolivia  (see  A.  G.  Ogilvie:  Geog¬ 
raphy  of  the  Central  .^ndes,  Amer.  Geogr.,  Soc.,  Map  of  Hispanic  Artur.  Publ.  No.  i.  New 
^’ork,  1922,  pp.  28  and  41).  From  the  point  of  view  of  economic  geology  Dr.  Heron  states 
that  the  expedition  of  1921  found  nothing  of  interest. 

Cireat  as  were  the  geographical  results  of  the  two  expeditions,  it  is  none  the  less  to  be 
regretted  that  circumstances  did  not  permit  the  carrying  out  of  more  extended  studies 
of  land  forms,  glaciers,  and  local  meteorology  than  appear  to  have  been  accomplishctl. 
Certainly  no  scientific  observations  on  any  of  these  topics  have  as  yet  been  publisheil. 
Dr.  Heron  states  that  he  was  able  to  devote  “only  an  occasional  day  or  tw’o  to  the  vicinity 
of  the  glaciers"  but  adds  that  “the  present  glaciers  are  but  puny  representatives  of  their 
former  might,  as  shown  by  the  huge  moraines  which  encumber  all  the  northern  valleys." 
These  moraines,  the  formerly  glaciated  valleys,  the  structure  and  movements  of  the  ice, 
and  the  atmospheric  currents  in  the  profound  valleys  of  these  highest  mountains  of  the 
world  surely  present  problems  of  the  first  scientific  importance  awaiting  solution  by  some 
future  expedition.  Let  us  also  hope  that  a  future  expedition  may  enlighten  us  further 
on  the  distribution  of  vegetation  and  on  the  ecology  of  the  region  From  the  human  point 
of  view  these  upland  plains  and  mountain  valleys  offer  an  alluring  prospect  to  the  student 
of  geography.  Occasional  sketches  of  life  in  Colonel  Howard-Bury’s  absorbing  narrative 
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show  us  that  this  part  of  Tibet  is  inhabited  by  a  ’people  of  mature  and  enduring  civiliza¬ 
tion  in  whose  monasteries  and  villages  the  ethnographer  and  expert  in  folklore  will  find 
a  truly  virgin  field.  Mountain  regions  in  the  tropics  are  unparalleled  localities  for  studies 
of  regional  geography,  because  so  many  divergent  types  are  there  brought  into  close  juxta¬ 
position.  It  is  to  be  hoped  that  a  future  British  expedition  may  produce  a  monograph 
of  the  ge<igraphy  of  Mt.  Everest  that  will  surpass  in  quality  Dr.  Klute’s  admirable  study  of 
Kilimanjaro,  which  may  at  present  be  taken  as  a  model  of  what  a  regional  investigation 
of  a  high  mountain  area  should  be  (see  Geogr.  Rev.,  Vol.  12,  1922,  pp.  494-496). 

We  may,  add  that  among  the  foremost  objects  of  the  expedition  of  1921  were  to  have 
leen  researches  by  Dr.  Kellas  into  the  physiological  effects  of  extreme  altitude.  Dr.  Kellas’ 
death  while  on  the  journey  into  Tibet  was  therefore  a  doubly  critical  blow,  for  the  ex- 
I  periments  and  observations  which  he  had  contemplated  were  perforce  abandoned.  The 
I"  exi)crience  of  the  climbers,  however,  sufficed  to  show  that  the  human  body  possesses  re¬ 
markable  powers  of  acclimatization  to  an  atmospheric  pressure  of  only  about  half  that 
at  sea  level. 

J.  K.  W. 

A  Submarine  Eruption  in  the  China  Sea.  On  March  2,  1923,  a  submarine  eruption 
was  witnessed  by  a  Japanese  vessel  off  the  southeastern  coast  of  Indo-China  in  the  direct 
steamship  track  between  Singapore  and  Hongkong.  Six  days  later  a  British  vessel  reported 
the  existence  on  the  spot  of  a  small  island  “approximately  500  yards  in  length”  in  water 
so  fathoms  deep.  The  island  w'as  horseshoe-shaped,  the  mouth  facing  north  or  northeast, 
I  the  slopes  rising  to  a  height  of  80  to  lOO  feet  at  the  west-southw'est  end  where  the  ejected 
*  material  was  piled  up  under  the  influence  of  the  monsoon  (Two  New  V’olcanic  Islands 
in  the  China  Sea,  Geogr.  Journ.,  Vol.  62,  1923,  pp.  35-38;  and  the  additional  note,  p.  153). 
The  island  lies  between  Pulo  Cecir  de  Mer  and  Great  Catwick,  the  corrected  position  being 
latitude  10°  lo'  20"  N.,  longitude  109®  o'  10"  E.  In  the  previous  month  earthquake  shocks 
had  l)een  felt  by  inhabitants  of  the  former  island. 

On  March  15-17  the  P'rench  surveying  vessel  Astrolabe  visited  the  island,  taking  formal 
[io>session  of  it  (L’ile  des  Cendres,  volcan  indochinois  recemment  apparu,  Comptes  Rendus 
de  I’.icad.  des  Set.  [de  Parti],  Vol.  177,  1923,  July  30,  pp.  335-338).  Great  activity  w'as 
displayed  at  this  time.  On  April  5  when  a  geologist,  M.  £tienne  Patte,  was  officially  dis- 
jiatrhed  to  the  island  it  was  much  changed.  Eruptions  had  ceased,  and  the  island  w’as 
rwluced  in  size,  the  heels  of  the  horseshoe  having  disappeared.  The  summit  had  the  form 
I  of  an  almost  horizontal  arc  of  60®  and  was  34  meters  high;  the  interior  slopes  appeared 
i  as  part  of  a  broken  amphitheater;  the  exterior  slopes  were  slightly  convex,  falling  at  an 
j  angle  of  19®  to  the  bordering  wave-cut  cliffs.  On  April  20  another  earthquake  shock  was 

I  felt  on  Pulo  Cecir  and  the  adjacent  mainland.  The  British  surv’eying  ship  Iroquois  re- 
|)ortid  the  volcano  still  active  on  May  8  and  a  new  islet  100  feet  long  and  one  and  a  half 
foot  high  formed  two  miles  to  the  south  of  the  first.  On  May  27,  when  M.  Patte  returned 
to  the  island,  the  cliffs  had  receded  farther,  though  some  protection  was  now  afforded 
■  by  the  platform  of  marine  denudation  brought  into  being.  The  area  of  the  “lie  des  Cen- 
I  fires”  was  less  than  two-thirds  that  of  April. 

1  The  spot  where  the  eruption  has  taken  place  is  not  near  any  seat  of  volcanic  activity 
i  of  historic  time.  The  material  ejected,  chiefly  basaltic  scoriae,  however,  includes  fragments 
i  of  a  Imsalt  antedating  this  last  eruption,  whence  it  evidently  took  place  on  the  site  of  a 
former  volcanco  or  at  least  in  a  volcanic  region.  The  island  of  Great  Catwick  is  built  of 
tuff  and  l)asalt,  and  on  Pulo  Cecir  the  remains  of  an  ancient  crater  can  be  traced.  Basalt 
flows  are  of  common  occurrence  on  the  adjacent  mainland,  and  from  the  way  in  which 
they  occupy  the  present  valleys  they  are  obviously  of  comparatively  recent  origin. 

AUSTR.^L.ASIA  AND  OCEANIA 

Distribution  Maps  of  the  Leading  Australian  Industries.  An  excellent  graphic  repre¬ 
sentation  of  Australia’s  three  primary  industries  is  given  in  a  series  of  maps  accompanying 
an  article  by  R.  G.  Thomas,  “Present  and  Probable  Future  Distribution  of  WTieat,  Sheep, 
and  Cattle  in  Australia”  (Proc.  Royal  Soc.  of  Victoria,  Vol.  34  (N.  S.),  1922,  Part  II,  pp. 
117-127).  The  dot  method  is  employed  in  the  maps,  which  are  similar  to  those  of  Finch 
and  Maker  in  their  “Atlas  of  World  Agriculture;”  but  these  maps  are  on  a  somewhat 
larger  scale  than  the  Finch  and  Baker  maps,  are  based  on  later  statistics  (1918-1919), 
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and  are  believed  to  represent  more  accurately  the  actual  distribution.  The  addition  of 
lines  of  mean  winter  rainfall  and  mean  annual  temperature  aids  the  discussion  of  future 
expansion  of  the  industries. 

Wheat,  which  occupied  9,647,000  acres,  3.5  per  cent  of  the  world’s  total,  was  distrib¬ 
uted  in  a  belt  of  124,000,000  acres  paralleling  the  southeastern  and  southwestern  coast 
lines.  It  is  practically  included  within  the  isotherms  of  60°  and  65®  F.  and  the  winter 
isohyets  of  7.5  and  15  inches.  The  temperature  factor  cannot  be  considered  limiting; 
there  is  a  considerable  area  with  a  temperature  similar  to  the  winter  wheat-growing  region 
of  India.  The  lo-inch  rainfall  line  has  usually  been  considered  the  safe  limit  of  wheat 
cultivation  in  Australia,  but  from  the  way  this  is  transgressed  in  the  south  a  consider¬ 
able  extension  may  be  looked  for  here.  As  far  as  rainfall  and  temperature  are  concerned 
it  is  estimated  that  the  wheat  belt  can  be  pushed  farther  into  the  interior  by  1 38,000, ooj 
acres  and  the  actual  acreage  under  the  crop  be  increased  to  a  total  of  40,000,000  acres. 

.At  present  the  limiting  factors  are  chiefly  economic.  This  is  clear  in  many  instance^. 
for  example  in  the  definite  boundary'  along  the  Murray  River  where  the  wheat  belt  stops 
coincidently  with  the  limit  of  railway  facilities. 

Sheep  numbered  over  85,000,000,  16  per  cent  of  the  world’s  total.  Density  of  distribu¬ 
tion  reaches  a  maximum  in  the  southeast  and  is  roughly  coincident  with  the  w'heat  belt 
but  extends  farther  inland  and  northward.  The  industry  has  not  made  very  rapid  progro^ 
in  the  last  20  years.  It  is  suggested  that  expansion  may  be  specially  looked  for  in  the 
Mallee  lands  of  Victoria  and  South  .Australia,  where,  contrary  to  usual,  stocking  follows 
clearing  and  cultivation;  along  the  southern  coast  of  West  .Australia;  and  west  of  the 
present  boundary’  in  Queensland.  1 

Cattle,  because  of  their  greater  adaptability,  are  more  generally  distributed.  Distribu¬ 
tion  tends  to  be  inverse  from  that  of  sheep.  The  greatest  concentration  is  along  the  coasts 
of  New  South  Wales  and  Queensland  where  the  rainfall  exceeds  40  inches  and  where  the  i 
influence  of  cities  is  apparent.  The  east  as  a  whole  is  occupied,  though  the  density  could  i 
Ih?  greater  in  some  sections;  there  are  some  unoccupied  areas  in  the  west  that  seem  to  be 
climatically  suitable. 

POLAR  REGIONS 

Norwegian  Navigation  on  the  Eastern  Coast  of  Greenland.  The  eastern  coast  of  (Green¬ 
land  up  to  today  has  continued  to  be  the  least  accessible  and  least  visited  of  the  .Arctic 
coasts  near  Europe.  The  breadth  and  thickness  of  the  ice  pack,  which  drifts  south-south- 
westward  along  the  coast  under  the  influence  of  the  polar  current,  have  been  considered  an 
almost  insurmountable  obstacle.  Only  fourteen  expeditions,  all  of  a  scientific  order,  are 
known  to  have  penetrated  this  barrier  from  the  east — those  of  Scoresby,  1822;  Sabine 
and  Clavering,  1823;  Koldewey,  1869-1870;  A.  E.  Nordenskiold,  1883;  Nansen,  i88»; 
Ryder  and  Knudsen,  1891;  Amdrup,  1893;  Nathorst,  1899;  Kolthoff,  1900;  the  Duke 
of  Orleans  and  (ierlache,  1905;  Wilson  on  the  Baldw'in-Ziegler  expedition,  1905;  Mylius 
Erichsen,  1906;  Ejnar  Mikkelsen,  1909;  Koch,  1912.  Furthermore,  it  is  a  fact  that  since 
the  foundation  of  the  Danish  station  of  .Angmagssalik  in  1894  the  ship  provisioning  the 
post  has  been  able  to  reach  it  every  year  (in  September)  except  in  1907.  Norwegian  hunt¬ 
ers  are  also  known  to  have  visited  these  parts,  but  their  voyages  have  either  gone  un¬ 
recorded  or  the  records  have  been  preserved  in  out-of-the-way  places.  It  has  remained 
for  Captain  Gunnar  Isachsen,  the  well-know’n  Arctic  explorer,  to  open  to  us  a  new  chapter 
in  the  history  of  navigation  on  the  eastern  coast  of  Greenland  in  a  memoir  entitled  “Voy¬ 
ages  of  Norwegian  Hunters  to  Greenland”  (Norske  fangstmaends  faerder  til  Gronland, 
Norske  Geogr.  Sflskabs  Aarbok,  Vol.  31-32,  1919-21,  pp.  201-261). 

The  occasion  of  a  controversy  engaged  in  by  the  Danish  and  Norwegian  newspapers 
as  to  the  sovereignity  of  this  region  led  Captain  Isachsen  to  undertake  a  detailed  inquiry  in 
the  Norwegian  ports  which  sent  boats  to  this  part  of  the  Arctic;  he  questioned  shipowners 
and  sailors  and  examined  their  records  and  the  files  of  the  local  press.  His  investigations 
produced  results  of  the  greatest  interest.  We  now'  know’  that  from  1889  to  1920  not  less 
than  81  Norw’egian  boats  succeeded  in  breaking  through  the  pack  of  the  eastern  coast 
of  Greenland  to  hunt  in  its  fiords.  (Isachsen  gives  82;  but  he  includes  the  voyage  of  the 
Hekla  in  1891,  in  which  year  this  ship  w’as  chartered  by  the  Danish  government  to  trans- 
lK)rt  the  Ryder  mission.)  These  voyages  are  the  more  remarkable  in  that  up  to  1908  most 
of  them  w’ere  accomplished  by  little  sailing  ships  of  under  too  tons  register.  Since  I90^ 
all  the  Norwegian  ships  making  the  trip  have  been  furnished  w'ith  motors.  The  first  voy- 
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age  was  made  in  1889  by  Captain  Ragnvald  Knudsen  in  the  three-masted  steamship, 
Hfkia.  To  the  north  of  Jan  Mayen  he  found  a  broad  opening  extending  into  the  pack 
in  a  westerly  direction.  It  has  long  been  known  to  Norwegian  hunters  under  the  name 
of  “North  Gulf”  or  “Bay.”  On  July  ii  Knudsen  entered  the  “Gulf”  and,  not  without  a 
struggle  with  the  ice,  in  five  days  sighted  land  near  Cape  Broer  Ruys.  He  visited  Franz 
Josef  Fiord  (latitude  73“  N.);  then,  proceeding  northward,  rounded  Clavering  Island  and 
pushi-d  up  to  .\rdencaple  Inlet.  On  August  15  the  Hekla,  after  having  doubled  the  north¬ 
eastern  point  of  Shannon  Island,  got  out  of  the  ice  and  reached  home  with  a  capture  of 
267  walrus,  6  bears,  and  24  musk  oxen  to  her  credit  (Aftenposten,  Christiania,  Dec.  27, 
1922.  morning  edition,  p.  3). 

With  the  exception  of  the  schooner  Ino  which  wintered  at  Angmagssalik  (latitude  65°  30' 
N.)  in  1893-1894,  all  the  Norwegian  ships  w'hich  have  penetrated  the  pack  by  the  “GulP 
have  visited  the  sector  between  70®  and  76*45'  N.,  that  is  the  region  of  the  great  fiords 
(Scoresby  Sound  and  Franz  Josef  Fiord)  and  islands  (Clavering,  ^bine.  Shannon)..  The 
trips  have  been  made  in  July  and  the  first  fortnight  of  August.  Two  ships  have  w’intered 
there;  one  in  1908-1909  near  Cape  Herschel,  the  other  the  following  year.  Knudsen’s 
vo>  age  dates  back  to  1889,  but  it  was  only  after  1898  that  his  initiative  was  followed.  That 
year  two  Norwegian  ships  hunted  in  eastern  Greenland,  the  following  year  four,  in  1900 
eight — the  largest  number.  In  1905  and  1908  there  were  seven;  six  in  1903  and  in  1919;  in 
1920  only  four.  The  decline  is  a  result  of  the  drop  in  the  value  of  products  of  the  hunt. 

It  is  a  well-known  fact  that  the  drift  of  the  relics  of  the  Jeannette  led  to  discovery  of  the 
Polar  drift  from  the  Bering  Sea  to  eastern  Greenland.  An  interesting  new  confirmation  is 
also  given  by  Captain  Isachsen.  A  Norwegian  ship,  the  Ragnvald  Jarl,  chartered  by  the 
Wellman  expedition  in  1894,  was  crushed  in  the  ice  near  Walden  Island  on  the  northern 
coast  of  Spitsbergen.  The  name  board  of  the  ship  was  found  in  1921  near  Julienshaab  in 
southwestern  (ireenland,  the  same  region  in  which  the  relics  of  the  Jeannette  were  found 
in  1884. 

Charles  Rabot 

Rasmussen’s  Expedition  in  the  American  Arctic  Archipelago.  Knud  Rasmu.ssen  left 
Europe  in  the  summer  of  1921  to  undertake  an  exploration  of  the  northern  shores  of  North 
America  from  the  northwestern  extremity  of  Hudson  Bay  to  Bering  Strait.  The  purpose 
was  to  collei't  data  on  the  geography  and  natural  history  of  these  little-known  regions  and 
to  study  the  Eskimo  inhabitants,  past  and  present.  In  addition  to  the  leader  the  Danish 
exi)edition  included  Peter  Freuchen,  topographer;  Therkel  Mathiassen,  ethnographer 
and  archeologist;  Kai  Birket-Smith,  ethnographer;  and  Helge  Bangsted. 

The  exj)edition  proceeded  by  the  motor  boat  Sokongen  to  the  trading  station  of  Thule 
near  Cajx?  York,  founded  by  Rasmussen  in  1910,  where  seven  Flskimos  were  engaged 
to  accomi)any  the  party  to  America  and  taken  on  board  with  72  dogs,  sledges,  and  other 
equipment.  Return  was  made  to  Ciothaab,  capital  of  the  Danish  stations  of  southern 
'Greenland,  whence  on  September  7,  1921,  the  expedition  set  out  for  Hudson  Bay  and  li 
'lays  later  reached  Lyon  Inlet.  The  latter  part  of  the  voyage  was  rendered  difficult  by 
heavy  j)ack  ice  encountererl  off  Southampton  Island.  Winter  quarters  were  established 
onl(an  islet  to  the  east  of  V’ansittard  Island,  latitude  65°  54'  N.,  longitude  83®  50'  W. 
A  hut  was  built,  and  the  Sokongen  returned  to  Greenland. 

From  October  l  it  was  possible  to  make  reconnaissance  trips  by  sledge.  Many  traces  of 
habitations  and  of  old  encampments  were  discovered.  “From  our  observations  up  to  date 
January  15,  1922),”  says  Mr.  Rasmussen  in  his  report,  “Mr.  Mathiassen  is  of  the  opinion 
that  two  culture  strata  are  represented  here.  An  older  stratum,  which,  according  to  present 
Eskimo  tradition,  pertains  to  a  race  now  extinct,  the  Tomit,  who  are  represented  by 
fixed  winter  dwellings  of  whalebones  and  turf.  The  only  implement  which  up  to  now 
we  have  acquired  from  this  period  is  a  harpoon  point.  The  sites  of  these  old  huts  are  always 
in  elex  ated  spots,  where  they  would  never  be  built  now.  They  date  from  a  time  when  sea 
level  was  relatively  much  higher  (10  to  20  meters  higher).  It  is  not  impossible  that  the 
primitive  F2skimos  in  Southampton  Island  were  the  last  descendants  of  the  original  pop¬ 
ulation.  A  younger  stratum  is  represented  by  the  present  .Aivilik-Udelelik  Eskimos.” 

On  Noveml»er  23,  accompanied  by  Freuchen,  Rasmussen  set  out  for  the  Hudson’s  Bay 
ComiKiny’s  jxtst  at  Repulse  Bay.  On  the  way  they  met  a  party  of  Eskimos,  who  hailed 
Rasmussen  as  “a  kinsman  from  a  far-away  country,”  for  he  was  able  to  understand  their 
sptvch  and  they  also  could  understand  his  Greenlandic  dialect.  From  Repulse  Bay  Ras- 
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mussen  returnetl  on  December  13,  1921,  and  Freuchen  on  January  2,  1922,  the  latter  having 
gone  south  to  Wager  Bay  where  the  Fort  ChesUrfield  of  the  Hudson’s  Bay  Company  was 
wintering.  On  February  6  Mathiassen  and  Freuchen  proceeded  to  a  survey  of  Baffin  Land 
from  Gifford  Inlet  as  far  as  and  including  a  part  of  Admiralty  Inlet.  Much  material  was 
collected  on  this  trip.  Setting  out  on  March  24,  Rasmussen  and  Bangsted  made  an  excursion 
to  the  south,  reaching  Chesterfield  April  18  after  visiting  the  Aiviliks  and  Netchiliks  on  the 
way.  Pushing  inland  they  arrived  May  12  at  the  Hudson’s  Bay  Company’s  station  at 
Orpigtujog,  an  islet  of  Baker  Lake,  where  since  January  15  Birket-Smith  had  been  engaged 
in  anthropometrical  measurements  on  Eskimos  visiting  the  post.  From  there  the  explorers 
passed  into  the  Kazan  River  valley  to  Yathkyed. 

The  following  trilies  inhabit  the  country  from  Chesterfield  Inlet  to  Yathkyed  Lake;  the 
( iaernermiut,  who  have  been  erroneously  called  the  Kinipetu,  Sharvartormiut  (lower 
Kazan  River),  Padlermiut,  Shaunertormiut,  and  Tashiusharmiut.  VV’hile  the  Gaernermiut 
and  the  Shaunertormiut  now  live  in  part  along  the  coast  during  spring  and  summer,  the 
other  three  tribes  are  distinctly  inland  people  who  have  only  begun  during  the  last  generation 
or  two  to  make  their  way  towards  the  sea.  Some  of  them  had  never  seen  white  men.  These 
tribes  have  never  been  described  liefore.  Their  only  means  of  subsistence  are  reindeer 
hunting  and  salmon  fishing:  all  that  has  to  do  with  the  sea  is  “taboo.”  Stone  houses  are 
unknown.  During  the  winter  they  liv'e  in  snow  huts,  unheated,  as  they  have  no  blubber. 
The  winter  is  exceedingly  cold,  often  below — 50“  C.  and  always  very'  windy.  The  kayaks 
which  are  used  on  the  rivers  and  lakes  are  covered  with  old  reindeer  hides.  Umiaks  are 
unknown,  but  they'  have  canoes  such  as  are  used  by  the  Indians.  Reindeer  are  killed  by 
s|K*ar  from  the  kayaks  as  the  large  herds  swim  across  the  rivers. 

.Among  these  Eskimos  Rasmussen  collected  legends  identical  to  the  smallest  detail 
with  those  he  knew  from  Greenland.  Not  one-third  of  the  Greenland  implements  are 
known  here,  however,  and  there  is  every  indication  that  these  tribes  never  lived  near  the 
sea.  According  to  the  opinion  of  the  late  Dr.  Steensby  of  Copenhagen,  the  Eskimos  were 
originally  an  American  inland  tribe  which  had  w'andered  out  to  the  Arctic  coast.  “It  seems,* 
says  Rasmussen,  “as  if  we  here  have  found  the  corroboration  of  this  theory.  In  all  proba¬ 
bility  w'e  have  here  in  the  inland  tribes  of  the  Barren  Grounds  the  last  surviving  remnant  of 
the  primeval  Eskimo,  a  surv'ival  from  the  time  when  the  Eskimo  people  had  not  yet  reached 
the  sea.” 

On  June  24  Rasmussen  and  his  companions  left  Yathkyed  Lake  in  two  parties;  Birket- 
Smith  and  Bangsted  went  by  canoe  dow-n  the  hitherto  unknown  lower  course  of  the  Kazan 
River,  of  which  a  route  map  was  made;  and  Rasmussen  went  to  Baker  Lake,  whence  both 
parties  returneel  to  their  winter  quarters  off  Lyon  Inlet. 

Further  news  from  Rasmussen,  dated  December  15,  1922,  comes  from  Lyons  by  way 
of  Copenhagen.  It  states  that  the  expedition  has  accomplished  a  considerable  amount  of 
geographical  work  in  the  last  year,  A  map  based  on  500  astronomical  observ'ations  has 
l>een  draw'n  of  the  area  about  the  winter  station,  including  the  western  coast  of  Hudson  Bay 
between  Repulse  Bay  and  Wager  Bay  together  with  the  east  coast  and  a  part  of  the  north 
coast  of  Melville  Peninsula.  Ethnographic  studies  have  likewise  been  pursued  with  success. 
Recent  rejxirts  relate  to  the  Eskimos  in  the  vicinity  of  the  station — Aiviliks,  Ldeleliks. 
and  Netchiliks.  The  speech  of  the  two  former  is  almost  identical;  that  of  the  last  is  notably 
different.  The  life  and  customs  of  the  natives  have  been  profoundly  modified  by  contact 
with  the  whalers  who  have  long  frequented  the  western  coast  of  Hudson  Bay.  The  first 
whaler  in  this  region  arrived  in  i860.  Game  was  abundant,  and  four  years  later  there 
were  no  less  than  fourteen  American  ships  on  the  spot.  Soon  alter  Scotch  whalers  followe<l. 
The  year  1870  marks  the  height  of  the  industry.  Later  decline  set  in,  and  since  1912  no 
whalers  have  wintered  in  Repulse  Bay.  The  greater  fiart  of  the  Aiviliks  and  a  number  of 
the  L’deleliks  and  Netchiliks  entered  the  service  of  the  whalers  and  under  their  tuition 
became  excellent  sailors.  They  abandoned  the  kayak  for  the  whaling  boat.  As  this  requires 
a  more  numerous  personnel  than  these  weak  tribes  can  provide,  they  do  not  engage  in 
the  hunt  for  marine  mammals  and  hence  do  not  secure  sufficient  oil  to  furnish  their  lamps 
in  winter. 

At  the  time  when  the  courier  left,  Rasmussen  had  already  started  on  his  great  journey 
which  w’ill  lead  him  along  the  northern  coasts  of  America  to  the  northeastern  coast  of  Siberia 
He  is  accompanied  by  only  one  companion,  one  of  the  Eskimos  brought  from  Cape*  York. 
Freuchen  and  Bangsted  were  preparing  to  explore  the  interior  of  Baffin  Land,  w'hile  Mathias¬ 
sen  was  to  devote  himself  to  archeological  work  in  the  neighborhood  of  Chesterfield  Inlet  anH 
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studies  of  the  Eskimos  living  here  and  at  Fort  Churchill.  Birket-Smith  was  on  the  point  of 
dejKirture  for  continuation  of  his  observ’ations  among  the  tribes  in  the  interior  of  the  Kazan 
River  as  far  as  Lake  Ennadai. 

Charles  Rabot 

WORLD  AS  A  WHOLE  AND  LARGER  PARTS 

The  Boundaries  of  Turkey  According  to  the  Treaty  of  Lausanne.  If  the  Treaty  of 
Lausanne  signed  July  24,  1923,  is  ratified  by  the  contracting  powers,  the  European  bound- 
ar\  of  Turkey  will  become  definitively  establisherl.  By  the  terms  of  the  Treaty  of  Sevres 
Turkey  was  all  but  eliminated  from  Europe,  since  she  w'ould  have  retained  besides  the  city 


Fig.  I. — Map  showing  the  European  boundary  of  Turkey  according  to  the  Treaty  of  Lausanne  (192.) 
and  the  demilitarized  zones  of  Thrace  and  of  the  straits  and  islands.  Scale  1:3,750,000. 

of  Constantinople  only  a  small  tract  of  land  immetliately  adjacent  thereto.  The  Lausanne 
terms  restore  to  Turkey  the  Thracian  Iroundary  of  1914  in  all  but  a  few  minor  details. 
I'he  map  (Fig.  i)  shows  the  Lausanne  line  in  Thrace,  and  by  reference  to  the  current 
volume  of  the  Geographical  Review,  p.  128,  the  line  of  1914  and  other  boundaries  in  Thrace 
may  be  traced.  The  Maritsa  now  forms  the  boundary'  from  a  point  near  Adrianople  south¬ 
ward  to  the  Aegean.  Opposite  Adrianople  is  the  important  railway  station  of  Karagach. 
It  btvomes  Turkish  and  thus  gives  Turkey  immediate  access  upon  her  own  territory  to  a 
section  of  railway  that  connects  this  important  city  (and  former  Turkish  capital)  with 
the  jrresent  railway  line  l)etween  Bulgaria  and  Constantinople.  Greece  is  excluded  from 
eastern  Thrace  and  from  the  coast  of  the  Sea  of  Marmara  after  three  years’  occupation. 
Bulgaria’s  southern  boundary  is  left  unmodified  in  eastern  Thrace.  It  stands  as  defined 
in  the  Treaty  of  Neuilly.  .An  imf)ortant  feature  of  the  Thracian  Imundary  is  the  establish- 
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ment  on  either  side  of  it  of  a  demilitarized  zone  in  which  all  fortifications  shall  be  de¬ 
stroyed  and  no  new  ones  erected.  A  similar  demilitarized  zone  is  established  on  either 
side  of  the  Bosporus,  the  Dardanelles,  and  certain  islands  (see  map.  Fig.  i). 

From  the  Mediterranean  to  the  Persian  frontier  the  boundary  of  Turkey  is  to  run  as 
descril)ed  in  Article  8  of  the  Franco-Turkish  (Angora)  Agreement  of  October  20,  1921. 
The  boundary  Ix'tween  Turkey  and  Iraq  is  to  be  laid  down  by  friendly  agreement  to  be 
concluderl  l)etween  Turkey  and  Great  Britain  within  nine  months  from  the  date  of  ratifica¬ 
tion  of  the  Treaty.  In  case  of  disagreement  as  to  the  location  of  the  boundary,  the  ques¬ 
tion  is  to  l)e  referred  to  the  League  of  Nations. 

Certain  islands  of  the  .Aegean,  including  the  Dodecanese,  are  also  definitely  dis{x>se<i 
of  by  the  Treaty  of  Lausanne.  The  earlier  agreements  of  1913  and  1914  assigning  to 
(Greece  certain  islands,  among  them  Lemnos,  Samothrace,  Mytilene,  Chios,  Samos,  and 
Nikaria,  are  now  confirmed  subject  only  to  the  exception  of  those  islands  given  to  Italy 
by  Article  15  of  the  present  treaty.  Italy  obtains  fourteen  islands  of  the  Dodecanese 
group  and  adjacent  thereto.  These  include  the  important  islands  of  Rho<les,  Cos,  Patmos, 
and  Castellorizzo.  Imbros  and  Tenedos  are  to  lie  under  Turkish  sovereignty  with  guar¬ 
antees  for  the  non-Moslem  population.  Those  islands  that  lie  within  three  miles  of  the 
Turkish  coast  are  to  remain  Turkish  territory  unless  otherwise  allotted.  On  the  islands 
of  Mytilene,  Chios,  Samos,  and  Nikaria,  Greece  is  to  establish  no  naval  base  and  no  for¬ 
tifications,  and  her  military  contingents  on  these  islands  shall  be  limited  to  the  normal 
numl)er  called  up  for  military’  service  on  the  spot. 

.Among  the  territorial  provisions  is  one  relating  to  a  small  area  on  the  western  siile  of 
the  Gallipoli  peninsula  called  the  Anzac  Area  (Inset,  Fig.  i)  and  granterl  in  perpetuity 
to  the  British  Empire,  France,  and  Italy.  Custorlians  appointed  by  these  three  powers 
will  preserve  the  graves  and  cemeteries  there;  but  Turkey  controls  access  to  the  area,  and 
it  must  not  be  built  up  or  fortified  in  any  way  except  in  so  far  as  houses  are  constructe<l 
for  the  sole  use  of  the  custodians. 

Turkey  renounces  all  rights  and  titles  over  Egypt  and  the  Sudan  as  of  November  5, 
1914,  and  also  rectjgnizes  the  annexation  of  Cyprus  as  proclaimed  by  (ireat  Britain  on 
November  5,  1914.  These  provisions  affect  British  title  to  the  lands  in  question.  The 
Italian  title  to  Libya,  gained  as  a  result  of  the  Italo-Turkish  War  of  1911-1912,  is  con¬ 
firmed  by  an  article  which  also  alxilishes  even  those  rights  and  titles  of  Turkey  in  Libya 
which  Turkey  enjoyed  under  the  treaty  of  (Jctober  18,  1912,  at  Lausanne,  which  closed 
that  war.  Turkey  further  recognizes  and  accepts  the  “frontiers"  (boundaries)  of  (ier- 
many,  .Austria,  Bulgaria,  Greece,  Hungary,  Poland,  Rumania,  the  Serb-Croat-SIovenc 
State,  and  the  Czecho-Slovak  State,  as  laid  «lown  in  the  several  treaties  closing  the  World 
War  and  already  descTilretl  in  earlier  numlrers  of  the  Geographical  Review.  Dn  account  of 
the  layout  of  Turkish  territory-  in  Europe  and  the  course  of  the  railroads  upon  which 
several  Balkan  nations  must  depend  for  through  railway  communication,  the  freedoin-of- 
transit  clauses  of  earlier  treaties  Ix-tween  the  .Allied  Powers  and  the  Central  Powers  are 
adhered  to  by  Turkey,  and  likewise  the  earlier  arrangements  precerling  the  World  War 
as  determined  at  Berne  and  the  conditions  respecting  international  railways  as  laid  down  in 
the  Conference  of  Barcelona  of  April  20,  1921. 

It  may  be  pointed  out  as  a  matter  of  geographical  interest  that  all  states  which  benefited 
by  the  Balkan  Wars  through  the  distribution  of  territory  or  that  now  l)enefit  by  the  terms 
of  the  Treaty  of  Lausanne  shall  participate  in  the  annual  charges  for  the  service  of  the 
Ottoman  Public  Debt.  The  nominal  capital  likewise  shall  be  distributed  on  the  same 
basis  as  the  annual  charges,  i.e.  according  to  the  ratio  between  the  “average  total  revenue' 
of  the  territory  in  question  and  the  total  revenue  of  the  Ottoman  Empire  in  1910- 1911 
and  191 1-1912. 

In  the  field  of  economic  geography,  clauses  relating  to  the  freedom  of  the  Dardanelles, 
the  Sea  of  Marmara,  and  the  Bosporus  are  particularly  interesting.  These  waterways  are 
<U*cIared  free  to  transit  and  navigation  by  sea  and  air  for  every  ship  no  matter  what  its 
flag  or  cargo,  and  there  is  to  be  no  tax  or  charge  except  for  services  directly  rendered. 
Both  shores  of  the  .Straits  of  the  Dardanelles  and  the  Bosporus  are  to  be  demilitarized. 
There  are  spcxrific  provisions  for  the  use  of  these  waterways  in  a  “time  of  war,  Turkey 
l)eing  neutral,"  a  “time  of  war,  Turkey  being  a  belligerent,"  and  so  on.  If  Turkey  is  neutral 
in  time  of  war,  the  conditions  for  the  use  of  the  Straits  are  the  same  as  in  peace.  No  power 
may  send  through  the  Straits  a  force  greater  than  the  most  powerful  fleet  of  any  littoral 
power  bordering  on  the  Black  Sea.  If  Turkey  is  a  belligerent  she  may  prevent  enemy 
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vessels  from  using  the  Straits,  but  neutrals  may  pass.  The  extent  to  which  commerce 
uill  be  free  and  the  terms  of  the  treaty  faithfully  carried  out  will  soon  be  tested,  for  cer¬ 
tain  Turkish  warships  and  material  are  to  be  returned  to  Turkey,  and  the  Allies  have 
agree*!  to  complete  their  evacuation  of  the  zone  of  the  Straits  within  six  weeks  of  the 
date  of  ratification  of  the  treaty. 


PHYSIC.AL  GEOGRAPHY 

River  Meanders  and  Meandering  Valleys.  Because  of  the  approach  to  a  geometrical 
pith  made  by  river  and  stream  meanders,  attempts  have  been  made  to  treat  the  flow  of 
nuanilering  rivers  in  a  mathematical  manner.  \  helpful  contribution  of  this  kind  was 
made  some  years  ago  by  Professor  J.  J.  (now  Sir  Joseph)  Thomson,  who  showed  that  the 
slightly  greater  vertical  pressure  exerted  by  the  fast-moving  surface  water  on  the  outside 
of  a  curve,  where  it  is  a  little  raised  by  centrifugal  force,  will  push  the  slower-moving  bottom 
water,  which  has  a  less  centrifugal  force,  toward  the  inside  of  the  curve;  and  thus  detritus 
swept  from  a  concave  bank  will  be  drifted  obliquely  across  the  channel  bed  toward  a  convex 
hank. 

.\  less  successful  effort  to  formulate  the  theory  of  river  meanders  was  made  four  years 
ago  by  F.  M.  Exner,  physicist  in  Vienna  (“Zur  Theorie  der  Flussm^nder,”  Sitzungsbe 
Akad.  der  Bm.  in  Wien,  Mathem.-nalurw.  Klasse,  Vol.  128,  1919,  pp.  1453-1473)-  He 
assumed  in  the  first  place  that  the  serpentine  flow  of  a  continuous  river  current  is  analogous 
to  the  oscillatory  movement  of  a  single  ball  rolling  down  a  gently  inclined  trough  of  concave 
cross  section:  but  the  lateral  component  of  the  ball’s  motion  is  retarded  by  an  opposed 
comjxjnent  of  gravity  whenever  the  ball  moves  away  from  the  axial  line  of  the  trough  in 
its  curved  rolling,  and  there  is  no  similar  retarding  force  in  the  case  of  a  meandering  river; 
it  has  a  fairly  uniform  gravitative  acceleration  all  along  its  curved  channel,  .^nd  the  flow 
of  a  river,  in  w’hich  each  part  must  follow  its  leader  is  not  closely  analogous  to  that  of  a 
single  ball  which  rolls  where  it  pleases.  Exner  also  argued  that  the  enlargement  of  meander 
curves,  which  commonly  takes  place  in  fltxxl  plains,  is  accompanied  by  an  increase  in 
meander  length;  that  is  in  the  distance  from  one  curve  apex  to  the  next  on  the  same  side  of 
the  valley.  But  this  would  involve  an  enormous  down-valley  shifting  of  the  down  stream 
curves  by  erosion,  and  no  such  great  shifting  takes  place  in  nature.  As  meanders  grow, 
the  ilistance  from  curve  to  curve  remains  practically  constant;  if  it  did  not,  cut-offs  would 
not  Ik?  proiluced.  third  error  is  introduced  in  his  experimental  illustration  of  meander 
fonnation  by  the  action  of  a  stream  fed  from  a  faucet  fixed  at  right  angles  to  the  gentle 
slant  of  a  sand-and-clay-covered  board,  down  which  the  stream  is  to  erode  its  channel. 
The  exaggerated  curve  formed  opposite  the  faucet  not  only  remains  fixed  instead  of  migrat¬ 
ing  down  valley  but  is  succeeded  by  rapidly  diminishing  curves  down  stream,  thus  suggesting 
that  the  slant  of  the  l>oard  was  too  great  to  favor  the  development  of  so  strong  a  meander 
curve  as  was  imposed  by  the  faucet.  In  actual  rivers,  where  meanders  are  increasingly 
developed  the  flatter  the  flood  plains,  the  mean<lers  are  not  fixed,  and  no  persistent  down¬ 
stream  diminution  of  meander  pattern  is  ordinarily  found. 

Exner  now  contributes  another  mathematical  paper  on  detrital  slopes  and  mountain  forms 
(“Fber  Schuttboschungen  und  Bergformen,”  Geografiska  Annaler,  Vol.  5,  1923,  pp.  59-71) 
in  which  loose  sand  is  heaped  up  to  its  “angle  of  repose”  on  cardboard  bases  of  various  pat¬ 
terns,  thus  producing  forms  which  imitate  graded  mountains  and  which  are  subjected  to 
analysis.  It  is  thus  shown  that  the  slanting  edge  between  adjacent  slopes,  the  rectilinear 
bases  of  which  make  a  salient  angle  at  their  junction,  will  be  the  more  rounded  the  larger 
the  basal  angle;  and  this  explains,  to  those  who  did  not  know  it  before,  why  the  upper 
contour  lines  of  a  graded  hill  become  rounded  even  if  the  hill  base  has  a  somewhat  angular 
pattern.  The  demonstration  is  ingenious,  but  it  is  not  physiographically  satisfying,  in  that 
it  applies  only  to  an  arbitrarily  selected  and  empirically  produced  phase  of  a  changing  form 
and  gives  no  adequate  consideration  to  earlier  and  later  phases  or  to  the  flow  of  change  by 
which  they  are  connected. 

-Meandering  valleys  are  here  again  encountered  in  two  illustrations,  each  of  which  shows  a 
pair  of  ridges  enclosing  such  a  valley,  one  w’ith  moderate,  the  other  with  strong  meanders. 
Hut  the  valleys  are  not  reasonably  developed;  they  are  arbitrarily  imitated  by  slits  cut  in 
the  ( ardboard  bases,  so  that  the  excess  of  heaped-up  sand  is  disposed  of  by  falling  through 
the  slits  instead  of  by  l)eing  swept  down  the  valleys.  Naturally  therefore,  the  resulting 
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forms  fail  to  show  the  unlike  slopes  on  the  up-valley  and  down-valley  sides  of  the 
meander  spurs.  All  experiments  of  this  kind  have  a  greater  illustrative  than  demonstrative 
value. 

An  influctive  study  of  certain  meandering  valleys  in  England  has  lately  l)een  published 
l)y  A.  M.  Davies,  in  which  a  number  of  cut-off  meander  curves  are  described  in  detail 
(“The  Abandonment  of  Entrenched  Meanders;  Wye,  Evenlode,  Cherwell,  Thames,”  Proc 
Geologists’  Assn.,  Vol.  ,^4,  Part  2,  1923,  pp.  81-96).  He  calls  the  cut-off  spur  end  “the  mean¬ 
der  core”  and  suggests  the  names  “reversed  stream  valley,”  “drop  hanging  meander  valley,” 
and  “deepened  residual  meander  valley”  for  the  three  parts  into  which  an  abandoned  curve 
is  usually  subdivided  in  relation  to  the  little  streams  that  still  follow  it.  Statement  might 
l>e  adderl  to  the  effect  that  the  division  of  the  curve  into  these  parts  is  often  largely  deter¬ 
mined  by  detrital  fans  formed  on  the  curve  floor  by  small  inflowing  streams,  after  the 
main  river  was  withdrawn  from  it. 

W.  M.  Davis 


HISTORY  OF  GEOGRAPHY 

Recent  Studies  in  Medieval  Moslem  Geography.  Those  very  centuries  of  the  Middle 
.\ges  when  scientific  learning  was  most  neglected  in  Western  Europe  w’ere  the  brightest 
ages  of  Moslem  science  and  literature.  Baron  Carra  de  Vaux  is  endeavoring  to  charac¬ 
terize  the  leading  achievements  of  Moslem  thought  during  this  period  in  a  work  of  five 
\'olumes  now  appearing  under  the  title  “Les  Penseurs  de  ITslam”  (Paris,  1921 — ).  Avow¬ 
edly  a  work  of  popularization  this  is,  none  the  less,  one  which  is  based  upon  a  solid  foun¬ 
dation  of  critical  research.  The  first  three  chapters  of  the  second  volume  constitute  a 
study  of  the  Moslem  geographers.  J.  T.  Reinaud’s  famous  treatise  on  the  geography  of  tie 
Orientals  fonning  the  first  volume  of  his  “(ieographie  d’-^boulfWa”  (Paris,  1848)  is  still 
a  classic  in  this  field,  and  Joachim  Lelewel’s  learned  but  remarkably  confusing  “G^ 
graphic  du  moyen  age”  (4  vols.  and  epilogue,  Paris,  1852-57)  revealeil  much  that  was  new 
at  the  time  of  publication.  But  as  both  of  these  have  long  been  out  of  date,  for  many 
years  a  growing  need  has  l)een  felt  for  just  such  a  discussion  as  is  furnished  in  Baron  de 
\’aux’s  succinct  and  well-written  chapters.  The  comprehensive  scope  of  his  scheme  as 
a  whole,  however,  has  permittetl  the  author  to  devote  only  a  hundred  pages  to  Moslem 
geography.  Consequently  and  of  necessity  many  matters  have  been  omitted  that  would 
be  of  great  interest  to  the  student  of  the  history  of  geography,  had  only  the  compass  of 
the  treatment  permitterl  their  discussion.  That  some  of  these  omissions  are  mentioned 
in  the  present  note  should  not  l>e  construeil  as  reflecting  adverse  criticism  upon  de  V'aux's 
chapters  but  merely  as  embodying  suggestions  for  those  who  may  wish  to  investigate 
Moslem  geography  bey’ond  the  range  of  his  valuable  introduction  to  the  subject. 

Baron  de  Vaux  deals  with  three  main  topics.  In  the  first  place  he  briefly  characterizes 
certain  of  those  bulky  descriptive  compilations  of  geographical  information  which  were 
so  typical  of  Arabic  scholarship,  the  writings  of  men  like  Ibn  Khordadhbeh,  Idrisi  (or 
Edrisi),  .Abu-l-fida,  and  Yaqut.  He  then  turns  to  the  more  complex  subject  of  geographical 
theory  and  closes  Uith  an  account  of  some  of  the  principal  voyages  and  travels.  Refer¬ 
ences  in  the  footnotes  direct  the  reader  to  the  sources  and  to  a  few  of  the  more  impor¬ 
tant  secondary  studies. 

The  Moslems  owed  much  to  Greek  science.  On  the  whole,  comparatively  little  origi¬ 
nality  is  api  arent  in  their  geographical  theory',  though  some  points  of  detail  were  elabo¬ 
rated  by  them  more  extensively  than  had  been  done  by  their  predecessors  of  antiquity. 
In  the  field  of  mathematical  geography,  for  instance,  Islam  placed  special  demands  upon 
Moslem  scientists.  The  necessity  for  the  orientation  of  mosques  in  the  direction  of  Mecca 
required  the  most  precise  possible  determination  of  positions. 

Moslem  effort  in  this  direction  was  inspired  largely  by  Ptolemy.  .At  the  outset  of  his 
first  chapter  Baron  de  Vaux  calls  attention  to  the  fact  that  at  an  early  date  the  Moham¬ 
medans  became  familiar  with  Ptolemy's  “(geography.”  He  does  not,  however,  embark 
upon  the  consideration  of  the  vexed  problem  of  the  relation  of  the  figures  for  latitude  and 
longitude  found  in  Khwarizmi’s  “Kitab  surat-al-ardh”  to  the  original  Ptolemaic  figures 
nor  of  the  light  which  this  work  and  the  works  of  other  Moslem  writers  (notably  .Al- 
Battani)  may  (or  may  not)  throw  upon  the  question  of  the  Ptolemaic  maps.  The  only 
known  manuscript  of  the  “Kitab-surat-al-ardh”  was  discovered  in  Cairo  in  1878.  Edited 
by  C.  A.  Nallino  in  1894  (Atti.  ReaU  Accademia  dei  Lincei,  Ser.  5,  Classe  di  scienze  mor.. 
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stor.,  e  filol.,  Vol.  2,  Part  I,  Memorie)  it  has  recently  been  made  the  object  of  the  more 
critical  and  definitive  researches  of  Hans  von  Mzik  (see  Mitt.  K.  K.  Ceogr.  Gesell.  in  WUn, 
Vol.  5H,  1915,  pp.  152-1^6).  \’on  Mzik  has  also  edited  the  portion  which  deals  with  Africa 
(".■\frica  nach  der  arabischen  Bearbeitung  der  r«.rypa<>oc»j  vri4>yriai%  des  Claudius  Pto- 
leinaeus  von  Muhammad  ibn  Musa  al-Hwarizmi,”  Denksckriften  Kaiserl.  Akad.  des  H'm. 
tn  Wien,  Phil.-hist.  Klasse,  V’ol.  59,  Part  IV,  1916)  with  a  copious  commentary  which 
should  form  a  fundamental  work  of  reference  on  Moslem  place  names  in  and  geographical 
knowledge  of  that  continent. 

baron  de  Vaux’s  very  brief  discussion  of  Moslem  methods  of  determining  geographical 
co-onlinates  may  be  supplemented  by  referring  to  Schoy’s  monographs  on  the  subject. 
Schoy’s  doctoral  dissertation  on  the  historical  development  of  means  of  finding  latitude 
(Carl  Schoy:  Die  geschichtliche  Entwicklung  der  Polhohenbestimmungen  bei  den  alteren 
Volkern,  Munich,  1911)  contains  detailed  analyses  of  the  methods  of  Al-Battani,  Ibn 
Yunus,  and  .\bu-l-Hasan;  and  other  Mohammedan  methods  are  treated  by  the  same  writer 
in  Annal.  der  Hydrogr.  und  Marit.  Meteorol.,  Vol.  49,  1921,  pp.  124-133;  Vol.  50,  1922,  pp.  3- 
20.  The  more  difficult  matter  of  longitudes  is  discussed  by  Schoy  in  Mitt.  K.  K.  Geogr. 
Gesell.  in  Wien,  V'ol.  58,  1915,  pp.  27-62. 

.\niong  the  “cosmographers,”  or  writers  on  physical  geography  in  its  widest  sense,  Baron 
de  Vaux  mentions  especially  Kazwini  and  Dimashqi.  From  the  fonuer,  who  lived  in  the 
thirteenth  century  of  our  era,  he  cites  some  very  striking  passages  on  geomorphological 
processes.  Kazwini  believed  that  alluvial  deposits  were  solidified  by  the  heat  of  the  sun  into 
rock  and  were  then  raised  on  high  by  earthquakes.  Thus  mountains  were  formed.  He  well 
understood  the  forces  of  erosion  upon  mountain  summits  and  their  power  to  reduce  the 
heights  to  a  level.  He  describes  in  terms  that  might  well  stand  in  modern  textbooks  of 
geol«g>-  the  w'earing  of  fragments  from  the  crests  of  hills  and  their  deposition,  layer  by  layer, 
in  the  depths  of  lakes.  He  attributed  the  crumbling  away  of  the  peaks  to  the  drying  of 
mountain  summits  by  the  prolonged  action  of  the  rays  of  sun,  moon,  and  stars.  In  the  arid 
climate  of  the  Nearer  East  the  processes  of  weathering  and  erosion  are  much  more  obvious 
than  in  humid  Europe  and  were  hence  noted  with  greater  precision  by  Oriental  observers 
like  Kazwini  or  the  Persian  Hamd-Allah  Mustawfi  (see  Geogr.  Rev.,  Vol.  ii,  1921,  pp.  457- 
458)  than  by  their  contemporaries  of  the  VV’estern  Woild.  Kazwini  infers  from  these  pro¬ 
cesses  that  under  the  changing  celestial  influences  that  must  accompany  the  preces.sion  of 
the  equinoxes  there  will  inevitably  take  place  an  interchange  of  habitable  areas  upon  the 
earth's  surface:  “habitable  regions  will  Ijecome  desert  and  deserts  habitable.”  This  theory 
ha<l  its  roots  in  the  astrological  lore  of  antiquity.  Baron  de  V^aux  does  not  allude  to  a  re- 
m.irkable  elaboration  of  it,  as  set  forth  in  a  great  encyclopedic  work  produced  in  the  tenth 
century  after  Christ  by  the  philosophical  school  known  as  the  “Brothers  of  Piety  and 
SinixTity.”  Here  gradual  alterations  of  the  relative  positions  of  land,  seas,  mountains, 
steppes,  lakes,  rivers,  deserts,  and  other  topographic  features  are  prophesied  and  attributed 
to  stellar  causes.  Nor  does  Baron  de  Vaux  allude  to  an  even  more  interesting  rationalistic 
argument  against  the  possibility  of  such  changes  to  be  found  in  an  anonymous  treatise 
translatetl  from  the  Arabic  into  Liitin  in  the  Middle  Ages  and  falsely  ascribed  to  Aristotle 
(see  Pierre  Duhem;  Le  systeme  du  momie,  Vol.  2,  Paris,  1914,  pp.  214-228).  Incidentally 
it  may  be  remarked  that  the  encyclopedia  of  the  “Brothers  of  Piety  and  Sincerity”  (trans¬ 
lated  into  tierman  in  Friedrich  Dieterici’s,  “Die  Philosophie  der  Araber  im  IX  und  X  Jahr- 
hundert  n.  Chr.,”  Vol.  5,  Leipzig,  1876)  contains  significant  meteorological  lore  which  may 
be  used  to  supplement  de  Vaux’s  somewhat  inadequate  treatment  of  Moslem  meteorology 
(pP-  25')-252)  based  on  Kazwini  alone,  (ierman  translations  of  the  meteorological 
passages  from  the  encyclopedia  of  the  “Brothers”  and  from  Kazwini,  may  conveniently  be 
found  in  “Denkmaler  Mittelalterlicher  Meteorologie”  (Neudrucke  von  Schriften  und  Karten 
iiher  Meteorologie  und  Erdmagnetismus,  edited  by  G.  Hellmann,  No.  15),  Berlin,  1914,  pp.  23- 
4M27-142. 

from  among  the  admirably  selected  materials  which  Baron  de  Vaux  has  gathered  to¬ 
gether  in  his  second  and  third  chapters  dealing  with  Moslem  records  of  exploration,  sailors’ 
tales,  pilot  books,  and  with  the  monumental  travels  of  Ibn  Jubair  and  Ibn  Batutah  we  may 
mention  in  conclusion  an  unusual  passage  from  Al-Biruni  which  reveals  a  genuine  feeling  for 
the  picturesque  in  landscape.  The  Arab  traveler  describes  thus  a  view  from  a  high  point  in 
the  Himalaya:  “From  the  height  of  this  mountain  India  appeared  like  a  dark  expanse  be¬ 
neath  the  mist,  the  mountains  at  the  base  of  the  peak  giving  the  effect  of  little  hills;  Tibet 
presentetl  a  ruddy  appearance.” 
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METHODOLOGY 

On  the  Definition,  Method,  and  Classification  of  Geography.  Under  this  title  Dr.  Sten 
De  Geer  makes  a  contribution  to  the  perennially  interesting  subject  of  the  definition 
and  scope  of  geography  (Geogr.  Annaler,  Vol.  5,  1923,  pp.  1-37).  Dr.  De  Geer’s  amplified 
definition  runs  thus:  “Geography  is  the  science  of  the  present-day  distribution  phenomena 
on  the  surface  of  the  earth.  It  aims  at  a  comparative  and  explanatory  description  of  the 
characteristic  complexes  of  important  distribution  phenomena — geographical  provinces 
and  regions — which  occur  on  the  earth’s  surface.”  In  his  insistence  on  distribution  phe¬ 
nomena  as  the  real  objects  of  geography  Dr.  De  Geer  is  in  close  agreement  with  Dr.  Ho¬ 
garth,  who  in  his  British  Association  address  on  “.Applied  Geography"  (Scottish  Geogr. 
Mag.,  Vol.  38,  1922,  pp.  10-19)  states  that  “the  study  of  distribution,  rightly  understo^, 
is  the  whole  essential  function  of  geography.” 

The  Swedish  geographer’s  views  on  the  needs  and  character  of  distributional  studies 
are  elaborated  in  the  following  pages  which  deal  with  “the  method  of  studying  the  general 
phenomena  of  distribution.”  The  first  aim  is  to  trace  the  limits  of  area  of  distributions, 
the  second  to  determine  the  intensity  or  density  of  distribution,  including  a  time  or  dura¬ 
tion  factor  (increase,  diminution,  movement).  Obviously  such  a  method  must  have  the 
closest  relation  to  map  work.  Dr.  De  Geer  deplores  the  backward  state  of  cartography 
and  envisages  the  type  of  “all-embracing  synthetic  geographical  map”  which  has  not 
yet  been  created. 

Passing  thence  from  the  general  to  the  particular  Dr.  De  Geer  arrives  at  a  classification 
of  geography,  taking  up  the  usual  twofold  division  into  “General”  and  “Regional.”  The 
term  “General”  he  finds  misleading  and  would  substitute  for  it  “Planetary.”  His  five  major 
subdivisions  under  this  head  are  the  Atmosphere,  or  Air  Envelope:  the  Hydrosphere,  or 
Water  Envelope;  the  Lithosphere,  or  Crust  of  the  Earth;  the  Biosphere  or  Strata  of  Life 
Forms;  the  Anthroposphere,  or  the  Human  Stratum.  A  sixth  division  deals  with  the 
theory’,  technique,  nomenclature,  and  history  of  geography.  The  regional  classification, 
which  is  shot^Ti  on  a  niap,  includes  27  terrestrial  divisions  (Eurasia,  9:  Africa,  5:  North 
America,  5;  South  America,  3:  .Antarctica,  2;  .Australasia,  3)  and  17  maritime  divisions 
Here  again,  as  in  defining  the  scop)e  of  geography.  Dr.  De  Geer  insists  on  the  abstract 
quality  of  the  phenomena  studied,  whence  the  science  is  “completely  definable  and  inde¬ 
pendent  in  its  limits  and  method.” 
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Practical  Hints  to  Scientific  Travellers.  Under  this  title  Dr.  H.  A.  Brouwer,  Professor  of 
Geology  at  the  Technical  University  of  Delft,  has  initiated  a  series  of  practical  guides  which 
will  be  warmly  welcomed  by  scientific  travelers  generally.  So  far  as  the  writer  is  aware,  the 
field  has  not  before  been  occupied  for  countries  where  the  methods  of  the  traveler  lie  between 
those  of  the  explorer  and  the  tourist.  Professor  Brouwer  is,  by  reason  of  his  wide  experience 
and  his  knowledge  of  English,  well  qualified  to  edit  the  series  and  has  shown  good  judgment 
in  the  selection  of  writers  for  the  opening  number.  It  contains  three  papers,  one  by  Brouwer 
and  N.  W.  Easton  on  the  Dutch  East  Indies,  a  second  by  P.  A.  Wagner  and  T.  G.  Trevor  on 
South  and  Blast  Africa,  and  a  third  by  Warren  D.  Smith  on  the  Philippines. 

Each  main  region  is  to  be  described  by  an  authority,  and  in  this  way  the  most  practical 
suggestions  are  worked  into  the  text.  In  Dr.  Brouwer’s  own  paper  are  given  the  names  of 
institutions  interested  in  the  region,  the  manner  of  taking  specimens  and  notes,  the  exact 
character  of  the  outfit,  the  lines  and  methods  of  communication,  currency,  servants,  food, 
packing,  camping,  and  costs.  It  is  not  intended  that  each  number  shall  conform  to  a  rigid 
scheme;  on  the  contrary  each  author  may  develop  his  subject  in  such  a  w'ay  that  important 
matters  are  brought  into  the  foreground. 

The  papers  of  the  series  have  naturally  a  direct  interest  only  to  that  small  number  of  men 
who  intend  to  travel  in  the  regions  treated,  though  there  are  many  suggestions  which  will  be 
useful  for  carrying  over  into  other  districts.  The  way  in  which  the  World  War  has  trans¬ 
formed  methods  of  approach  is  prominently  brought  out.  This  is  notably  true  as  respects  the 
enlarged  use  of  motor  car  and  airplane  and  in  the  application  of  aerial  photography. 


W.  H.  Hobbs 
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Obituary 

Count  F.  de  Montessus  de  Ballore.  Count  F.  de  Montessus  de  Ballore,  born  in 
hrance  in  1851,  died  in  the  early  spring  of  this  year  in  Santiago,  Chile.  The  distinguished 
seismologist  received  the  first  impulse  towards  w'hat  became  his  life  work  while  acting  as 
chief  of  a  -French  military  mission  to  the  republic  of  Salv^ador  in  1879.  An  early  result  W'as 
the  pul)lication  of  “Temblores  y  erupciones  volcanicas  en  Centro- America"  (1884).  His 
work  was  preeminently  based  on  geographical  method.  With  painstaking  care  he  as¬ 
sembled  a  catalogue  of  over  170,000  earthquakes.  By  mapping  these  (nearly  i6o,(kk) 
were  used  in  preparation  of  his  seismic  map  of  the  world)  and  correlating  with  the  regional 
geology  he  w’as  able  to  formulate  important  law-s  on  the  geographical  distribution  and 
origin  of  earthquakes.  The  results  were  given  in  a  classic  w'ork,  “Les  tremblements  de 
terrc;  (ii-ographie  seismologique”,  published  in  1906  and  supplemented  a  year  later  by 
"La  science  seismologique:  Les  tremblements  de  terre,”  in  w'hich  the  nature  and  char¬ 
acter  of  earthquakes  w-ere  discussed  as  physical  phenomena.  It  may  be  of  interest  to 
recall  the  statement  of  his  fundamental  law.  “The  earth’s  crust  trembles  almost  equally 
and  almost  solely  along  two  narrow  zones  which  lie  along  two  great  circles  .  .  .  the 
.Merliterranean,  or  .■\lpine-Caucasian-Himalayan  (53.54  per  cent  of  the  seismic  disturb¬ 
ances),  and  the  Circumpacific  or  .Ando-Japanese- Malayan  (41.08  per  cent).  These  two 
zones  coincide  w'ith  the  two  most  important  lines  of  relief  on  the  earth’s  surface”  (Les 
tremblements  de  terre,  p.  24).  The  geological  interpretation  adds  that  these  zones  coincide 
with  the  geosynclines  of  the  Secondary  period;  hence  “the  geosynclines  (the  most  un¬ 
stable  bands  of  the  earth’s  surface)  where  great  thicknesses  of  sediments  have  been  in¬ 
tensely  folded,  dislocated,  and  elevated  during  the  Tertiary  period  when  the  prineijial 
mountain  chains  (geanticlines)  of  the  present  were  in  formation  include,  with  two  or 
three  doubtful  exceptions,  all  the  seismic  regions.”  (The  last  two  w'ords  of  the  definition 
have  reference  to  de  Montessus  de  Ballore’s  classification  of  regions  as  seismic,  peneseismic, 
and  aseismic.)  Called  to  Chile  in  1907  he  founded  the  Seismological  Service  of  that  country, 
acting  as  its  director  until  his  death.  His  publications  during  this  period  include  “His- 
toria  sismica  de  los  Andes”  (191 1-1916)  and  “Bibliografia  general  de  temblores  y  terre- 
motes”  (published  in  the  Revista  Chilena  de  Ilistoria  y  Geografta).  \  detailed  obituary- 
notice  apfK-ared  in  Iherica  for  May  5,  1923. 

Raphael  Pumpelly.  Dr.  Raphael  Pumpelly,  corresponding  memlrer  of  the  .American 
( ieographical  Society  and  member  of  the  .Association  of  .American  Geographers,  died  at 
.Newport,  R.  L,  on  August  10,  aged  87  years.  His  long  life  was  devoted  to  geological  anti 
geographical  study  and  exploration  in  many  lands.  Early  in  his  career  he  traveled  exten¬ 
sively  in  Asia,  conducting  scientific  investigations  for  the  Japanese  Government  and 
later  exploring  in  central,  western,  and  northern  China  and  Mongolia,  the  results  of  which 
apjx-ared  as  “Geological  Researches  in  China,  Mongolia,  and  Japan,”  1888.  In  .America 
he  engaged  in  investigations  for  state  and  fetleral  geological  surveys,  his  labors  here  in¬ 
cluding  the  discovery  of  some  of  the  economically  important  iron  ore  deposits  of  Michigan 
and  the  directing  of  the  mineral  industries  survey  for  the  tenth  census.  The  greatest 
geographical  interest  attaches  to  his  work  as  leader  of  the  Carnegie  Institution’s  expedi¬ 
tion  of  1903  to  Central  .Asia,  in  which  associated  with  him  were  his  son  Raphael  VV.  Pum¬ 
pelly,  Professor  \V.  M.  Davis,  and  Ellsworth  Huntington.  The  results  of  the  expedition 
were  published  as  “Explorations  in  Turkestan,  With  an  .Account  of  the  Basin  of  Eastern 
Persia  and  Sistan”  (1905).  The  great  scope  of  Dr.  Pumpelly’s  work  has  l)een  well  de- 
scriU-d  autobiographically  in  the  two  volumes  of  his  “Reminiscences,”  1918  (reviewed  in 
t.ie  Geogr.  Rev.,  \’ol.  7,  1919,  p.  64). 
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Brazilian  Amazonia 

I’ai'L  Le  Cointb.  L'Amazonie  br6silieime:  Le  pays— ses  habitants, sesressources,  notes  et 
statistiques  jusqu’en  1920.  Vol.  i,  528  pp.;  ills.;  Vol.  2,  495  pp.;  map,  ills.,  bibliogr. 
Augustin  Challamel,  Paris,  1922.  70  fr.  10  x  7  inches. 

Here  we  have  a  first-class  work  of  encyclopedic  proportions  and  character.  WTiile  it 
alK)unds  in  reliable  information  of  all  kinds  required  by  students  of  geography,  it  may  be 
stated  at  the  outset  that  “L’Amazonie  bresilienne”  is  not  a  work  upon  regional  geography 
as  now  understood,  nor  does  it  include  even  a  single  chapter,  such  as  geographers  will  look 
for  eagerly,  containing  a  summary  of  conclusions  and  setting  forth  the  relationships  of  the 
regional  elements.  In  one  other  major  aspect  the  work  is  disappointing  to  a  geographer,  who 
would  be  led  from  knowledge  of  the  author's  excellent  cartographic  work  previously  pub¬ 
lished  to  expect  this  book  to  be  accompanied  with  a  scientifically  compiled  map  of  Amazonia. 
Hut  the  map  contained  in  Volume  2,  in  scale  about  i :  10,000,000,  while  it  is  well  printed, 
leaves  much  to  be  desired  as  a  compilation. 

.Apart  from  these  criticisms,  however,  this  monumental  work  is  of  immense  value  to 
serious  students.  The  author  from  his  long  residence  in  the  country  and  from  the  scientific 
manner  in  which  he  approaches  his  great  task  will  command  the  respect  of  his  readers. 
The  book  is  especially  valuable  for  its  frequent  discussions  of  the  causes  of  economic  back¬ 
wardness  and  even  more  so  for  the  author’s  numerous  suggestions  of  the  action  required  to 
regenerate  the  industries  of  Amazonia. 

Volume  I  opens  with  a  short  account  of  the  discovery  and  exploration  together  with  a 
description  of  the  present  political  boundaries.  This  is  followed  by  three  descriptiv'e  chapters 
dealing  respectively  with  the  Upper  and  Middle  .Amazon,  the  Lower  Amazon,  and  the 
principal  tributaries.  These  chapters  both  lose  and  gain  from  being  written  somewhat  after 
the  manner  of  a  Baedeker’s  guidebook;  but  they  contain  much  that  is  valuable  and  interest¬ 
ing.  This  is  especially  true  in  respect  to  the  authoritative  statement  of  river  nomenclature, 
the  physical  characteristics  and  size  of  the  various  rivers,  and  the  facts  of  navigation. 
In  passing,  it  may  be  noted  that  many  astronomical  positions  are  mentioned.  It  would 
appear  useless  to  state  these  in  any  South  American  country  unless  they  are  accompanied  by 
a  note  as  to  their  source  and  reliability.  From  the  author’s  descriptions  of  towns  an  ex¬ 
cellent  idea  will  be  obtained  of  the  inadequacy  of  government  in  Amazonia.  The  third  of 
these  chapters  contains  an  excellent  short  account  of  the  physical  geography  of  the  region— 
of  the  importance  of  slight  differences  in  altitude  in  relation  to  the  annual  variations  in 
water  level  as  leading  to  different  soil  and  vegetation  types. 

The  short  chapter  on  climate  is  perhaps  as  complete  as  the  data  merit,  and  it  contains 
interesting  matter  regarding  the  relations  of  climate  to  the  regimen  of  the  rivers  on  the  one 
hand  and  to  health  and  disease  on  the  other.  It  is  somewhat  l>ew'ildering  to  the  nonresident 
to  read  of  winter  and  summer  in  this  equatorial  region;  but,  as  the  author  explains,  “winter" 
in  the  local  usage  is  the  rainy  season  (p.  193).  Twenty-two  pages  are  devoted  to  races  and 
population,  and  they  contain  a  gootl  summary  of  Indian  characteristics,  largely  made  up  of 
quotations  from  observers  deemed  the  l>est  qualified  to  appraise  them. 

This  virtually  concludes  the  physical  and  general  part  of  the  w'ork.  The  remainder — half 
of  Volume  i  and  all  of  V^olume  2 — treats  of  economic  and  special  aspects. 

.A  chapter  on  navigation  consists  of  particulars  of  the  shipping — ocean-going,  river,  and 
coastw'ise — companies,  tonnage,  and  freight  statistics  l)eing  given. 

The  economic  development  of  .Amazonia  is  treated  in  a  chapter  reprinted  from  an  interest¬ 
ing  paper  published  by  the  author  in  i904(Developpement  economique  de  I’Amazonie, 
Bull.  Soc.  df  Geogr.  Commerc.  de  Paris,  Vol.  26, 1904,  p.  472)  which  places  the  beginning  of  the 
modern  development  in  1867  when  the  Amazon  was  opened  to  international  trade,  the  most 
important  event  thereafter  being  the  influx  of  laborers  from  the  population  of  Ceara  and 
Rio  Grande  do  Norte  ruined  by  droughts  between  1877  and  1880.  From  that  date  onwards 
the  history  is  of  course  largely  the  story  of  rubber;  and  it  sets  forth  in  a  general  way  the 
facts  of  futile  governmental  efforts  at  fostering  the  industry  with  a  controlled  immigration 
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and  settlement  and  inadequate  improvements  of  communications — features  which  are  more 
fullv  dealt  with  in  later  sections.  Perhaps  the  most  pregnant  sentence  in  the  book  is  the 
api).irent  paradox  enunciated  in  this  chapter,  that  the  greatest  hindrance  to  Amazonian 
development  is  the  fact  that  the  region  contains  immense  riches  in  natural  and  easily  ex¬ 
ploitable  products. 

The  discussion  of  the  extractive  industries  occupies  223  pages,  of  which  103  are  given  to 
rul>l>er  (llevea  brasUiensis),  while  51  pages  are  devoted  to  forestry  and  lumbering.  It  would 
seem  that  these  sections  leave  nothing  to  be  desired.  All  the  aspects  of  each  question  are 
dealt  with — botanical,  historical,  economic,  and  social.  The  discussion  of  the  rubber 
industry  in  particular  is  a  real  contribution  to  the  literature  of  the  subject.  In  this  the 
author  is  necessarily  led  to  a  careful  comparison  of  the  industry  as  practiced  in  Amazonia 
and  in  the  plantations  of  southeastern  Asia.  Without  going  in  detail  into  the  arguments 
adduced,  which  are  supported  by  many  statistics,  it  may  be  said  that  the  author  does  not 
hol<l  the  case  of  the  Amazon  rubber  industry  to  l)e  hopieless  in  the  face  of  the  more  scientific 
and  heavily  capitalized  industry  of  the  British  and  Dutch  px>ssessions;  but  he  has  no  hesi¬ 
tation  in  condemning  the  methods  of  saving  the  rubber  situation  from  complete  ruin 
as  they  have  been  put  in  op^eration.  Nevertheless,  he  approves  of  many  of  the  measures 
as  propxjsed  and  has  added  his  own  practical  suggestions.  Among  the  other  products 
di-s  ussed  in  this  class  are  castanha  (Brazil  nut),  cop>aiba,  coumarou  (tonka-bean),  andi- 
rol)a,  sarsaptarilla,  guarana,  various  vegetable  oils  and  gums,  fibers,  tanin  products,  dyeing, 
nu-dicinal  and  aromatic  plants. 

Volume  2  op)ens  wdth  a  vivid  description  of  the  forest  and  of  life  in  it,  which  is  follow'ed  by 
technical  information  regarding  over  two  hundred  valuable  spjecies  or  groupis  of  sp)ecies. 
The  expiortation  of  lumber  is  still  small  though  increasing  fast,  and  the  strange  imptort  of 
pine  planks  from  the  United  States,  from  which  all  the  rubber  cases  w’ere  made  until  a  few 
years  ago,  has  now  ceased.  The  author  hopies  that  measures  will  be  taken  to  stop  the  waste¬ 
ful  destruction  of  valuable  timber,  esp)ecially  by  the  planter,  who  progresses  from  piatch  to 
patch  taking  two  or  three  crops  from  each  and  destroying  the  forest  as  he  goes. 

Stock  raising  is  discussed  in  47  p)ages,  which  contain  much  information  not  easily  accessible. 
At  the  present  time  there  are  two  areas  supp)orting  large  herds  of  cattle  and  important  num¬ 
bers  of  horses — the  island  of  Marajo  and  the  campx>s  of  the  uppjer  Rio  Branco.  In  the  latter 
region  stock  might  be  greatly  increased  but  for  the  difficulty  of  access  and  the  imptossibility 
of  navigating  the  Rio  Branco.  The  varzea,  alluvial  land  bordering  the  great  rivers,  is  covered 
in  the  dry  season  by  luxuriant  pasture  which  could  suppxrrt  very  large  herds;  but  cattle 
raising  in  these  localities  cannot  progress,  for  in  the  flood  season  the  refuges  with  a  food 
supply  are  almost  insignificant  and  the  cattle  p)erish  from  drowning,  disease,  or  as  the  prey 
of  crocodiles  and  even  of  a  voracious  fish — the  piranha.  The  author  gives  good  reasons  for 
his  statement  that  no  good  wet  weather  pasture  can  be  found  or  created  in  the  vicinity  of 
the  main  rivers.  In  the  absence  of  major  cattle  developments  elsewhere,  however,  and  in 
view  of  the  high  prices  to  be  realized  it  is  well  worth  while  to  do  all  that  is  possible  to  con¬ 
serve  the  herds  by  hand  feeding  and  by  clearing  timber  from  the  higher  p)arts  of  the  varzeas 
themselves  to  make  larger  refuges.  The  country  away  from  the  main  rivers,  on  the  other 
hand,  is  eminently  suited  for  cattle  raising  on  a  large  scale.  One  of  the  first  great  areas  to  be 
developed  should  be  the  Campxjs  Geraes  extending  from  the  frontier  of  Dutch  Guiana  south¬ 
wards  to  w'ithin  300  kilometers  of  the  Amazon.  This  region  would  be  penetrated  by  grad¬ 
ually  pushing  self-suppK)rting  agricultural  colonies  furnished  with  a  light  railroad  northward 
from  Obidos.  The  line  of  approach  which  the  author  describes  is  particularly  rich  in  forest 
products;  and,  while  much  land  is  suited  to  tropical  agriculture,  other  areas — as  the  campes 
of  the  Ariramba — w'ould  form  fine  land  for  sheep  and  goats.  Other  huge  areas  of  cattle 
pisture  are  known  to  exist  between  the  great  southern  tributaries  of  the  Amazon.  But  for 
the  exploitation  of  these  the  author  has  no  immediate  plan  to  propose.  It  is  evident  that 
there  is  a  score  of  w’ays  in  which  the  owmers  of  cattle  might  greatly  improve  their  own 
condition  by  show’ing  more  initiative  in  tending  their  animals  and  in  improving  the 
stock. 

A  chapter  on  agriculture  occupies  143  p)ages.  Having  read  in  its  op)ening  p)assages  a  vivid 
description  of  the  difficulties  confronting  the  Amazonian  planter,  of  the  countless  foes  both 
animal  and  vegetable  which  he  must  defeat,  and  of  the  uncertainty  of  being  able  to  market 
his  produce,  one  is  astonished  that  any  crop  is  successfully  raised  and  harvested  in  spite  of  the 
undoubted  fertility  of  the  soil.  Of  all  the  obstacles  the  worst  is  the  lack  of  a  market  for  the 
fruits  of  that  varied  agriculture  which  has  been  urged  as  the  solution  of  .Amazonia’s  problem. 
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M.  Le  Cointe,  then,  presses  strongly  the  view  that  the  future  of  the  country  must  rest  upon 
the  cultivation  on  a  large  scale  of  a  few  plants — mainly  rubber  and  cacao — native  in 
Amazonia  and  yielding  crops  of  high  intrinsic  value  and  destined  for  export.  The  only 
land  immediately  cultivable  is  that  of  the  alluvial  strips  of  the  varteas — of  great  extent, 
however,  in  the  aggregate;  here  the  annual  flood  ruins  all  crops  otherwise  suitable  save 
the  two  cited,  and  of  these  the  former  alone  can  stand  prolonged  immersion.  But  above 
all  the  Amazonian  planter  must  take  to  scientific  methods,  and  the  government  must 
introduce  him  to  them  in  a  systematic  manner.  The  technique  of  cacao  cultivation  is 
here  treated  at  some  length,  while  other  crojjs  receiving  attention  according  to  their  im- 
IKjrtance  are  tobacco,  sugar,  rice,  maize,  liananas,  cotton,  coffee,  indigo,  coconut,  and 
various  dye-  and  oil-producing  plants,  edible  fruits,  etc. 

The  remainder  of  the  work  comprises  a  systematic  account  of  the  fauna  of  .Amazonia 
(130  j)ages),  a  statistical  chapter  on  general  commerce  and  finance,  and  short  sections  on 
mining  and  manufactures,  native  industries,  posts  and  telegraphs,  advice  to  the  traveler 
upon  hygiene,  landownership  regulations,  and  a  bibliography  of  nearly  200  titles. 


(iKOLOGY  OF  THE  OlL-FlELDS  ReGIO.N  OF  NoRTHER.N  PeRU 

T.  ().  Bosworth.  Geology  of  the  Tertiary  and  Quaternary  Periods  in  the  North-West  Part 
of  Peru.  With  an  Account  of  the  Palaeontology  by  Henry  Woods,  T.  Wayland  Vaughan 
J.  A.  Cushman,  and  others,  xxii  and  434  pp.;  maps,  diagrs.,  ills.,  index.  Macmillan  & 
Co.,  Ltd.,  London,  1922.  $11.25.  9  x  6  inches. 

.A  consitlerable  amount  of  geographical  material  is  scattered  through  this  book,  but,  as 
the  title  indicates,  it  has  a  geological  organization;  and  there  is  some  difficulty  in  bringing 
the  geographical  matter  together,  though  the  analytical  index  partly  offsets  this  deficiency. 
The  treatment  of  the  geographical  material  is  largely  empirical,  and  the  sources  are  indicated 
in  only  a  few  cases.  Though  there  is  no  systematic  account  of  the  physiography,  there 
is  presented  sufficient  detail  for  such  a  treatment  of  the  4000  square  miles  of  territory  in 
northwestern  Peru  with  which  the  book  deals.  While  there  are  explanations  of  processes 
and  forms  they  are  scattered  and  subsidiary'  to  the  geology,  and  both  the  physiography  ir. 
some  cases  and  the  geographical  material  in  almost  all  cases  are  presented  as  assertions 
rather  than  as  discussions;  for  example,  “After  passing  Cabo  Blanco,  it  [the  Humboldt  Cur¬ 
rent)  begins  to  swerve  seaward,  due  to  the  warm  Exruador  current,  which  is  bearing  down 
against  it  from  the  north"  (p.  272).  On  the  same  page  the  explanation  of  desert  conditions 
makes  the  existence  of  a  desert  condition  the  cause  of  a  continuance  of  desert  conditions. 
While  self-stimulation  is  a  factor,  it  is  of  course  not  the  chief  one.  One  wonders  if  the  author's 
experience  and  the  records  of  the  oil  companies  at  Lobitos  and  elsewhere  could  not  supply 
specific  data  about  rainfall,  mist,  and  the  like,  instead  of  general  statements  like  this: 
“There  has  been  no  considerable  rain  for  about  thirty  years”  (p.  275).  To  be  particularly 
commended  is  Part  IV,  Chapter  4,  on  the  work  of  the  w'ind  in  the  desert,  with  its  original 
drawings  to  illustrate  the  formation  of  dunes  and  their  movement.  The  statement  is  made 
on  page  259  that  "...  on  the  floors  of  some  of  the  valleys,  footprints,  made  nearly 
thirty  years  ago,  are  still  intact”.  One  would  like  to  know  the  nature  of  the  proof  of  so 
interesting  an  observation.  More  important  is  the  statement  that  the  newest  of  the  up¬ 
lifted  land  on  the  coast,  only  a  foot  or  two  above  the  high-tide  level,  “was  under  cultivation 
in  the  days  of  the  Incas”  (p.  259).  The  author  employs  this  statement  to  reinforce  his 
argument  that  the  last  five  hundred  years  represent  but  a  ten-thousandth  part  of  Quaternary 
history.  How  is  it  known  that  the  cultivation  referred  to  really  occurred  in  the  days  of  the 
Incas,  and  how  is  it  knowm  that  there  may  not  have  been  considerable  uplift  and  subsequent 
depression  in  the  past  five  hundred  years? 

Folder  IV,  the  geological  map,  and  Folder  IX,  the  general  map,  show  a  regrettable  lack 
of  corresjx)ndence  in  topographical  detail.  The  Punta  de  Payta,  for  example,  is  of  remark¬ 
ably  different  form  on  the  two  maps;  and  on  neither  is  it  like  the  outline  of  the  Admiralty 
chart.  The  Quebradas  .Ancha  and  Honda  are  unlike  on  the  two  maps,  and  the  relief  on 
Folder  IX  is  very  sketchily  indicated.  The  value  of  the  maps  as  a  reliable  contribution 
to  the  cartography  of  a  poorly  mapped  part  of  Peru  is  thus  greatly  diminished. 

There  are  more  than  one  hundred  and  fifty  illustrations,  which  include  photographs  of 
Lobitos  Bay,  Talara  Harbor,  Negritos  and  Negritos  Bay,  the  several  oil  fields,  characteristic 
vegetation  of  the  ravines  and  of  the  Amotape  Mountains,  the  terrace  topography,  and  many 
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other  features.  Of  particular  interest  are  Figures  39  and  40,  showing  the  benched  character 
of  the  low  coastal  belt,  the  raised  sea  cliffs  and  beaches  twelve  miles  inland,  still  fresh, 
though  the  old  sea  cliff,  too  to  120  feet  high,  is  now  250  to  400  feet  (measured  from  its  base) 
almve  the  sea.  The  present  surface  between  the  western  border  of  the  Andes  and  the  Pacific 
is  ( overed  in  large  part  by  flat-lying  sediments  of  Pleistocene  age  which  were  deposited  on 
deformed  and  deeply  eroded  Tertiary  beds.  The  latter  were  faulted  and  tilted  in  the  coastal 
U-lt  when  the  Pacific  floor  w’as  dropped  down  to  its  present  great  depth.  The  faulting  is 
reflected  in  the  relief  in  many  places  where  the  Tertiary  beds  project  through  the  covering 
of  Pleistocene  material  or  have  been  exposed  by  erosion  of  the  Pleistocene  cover. 

The  Eastern  Front  of  the  Andes 

K.  C.  He.ald  and  K.  F.  Mather.  Reconnaissance  of  the  Eastern  Andes  Between  Cocha¬ 
bamba  and  Santa  Cruz,  Bolivia.  Map,  ills.  Bull.  Geol.  Soc.  0}  Amer.,  V’ol.  33,  1922, 
pp.  553-570. 

K.  F.  Mather.  Front  Ranges  of  the  Andes  Between  Santa  Cruz,  Bolivia,  and  Embarca- 
cion,  Argentina.  Maps,  ills.,  bibliogr.  Bull.  Geol.  Soc.  of  Amer.,  Vol.  33,  1922,  pp. 
703-764. 

These  two  papers  deal  with  the  geology — stratigraphy  and  structure — of  the  regions 
described  by  Dr.  Mather  in  the  articles  “Exploration  in  the  Land  of  the  Yuracares,  Eastern 
Bolivia”  and  “.Along  the  Andean  Front  in  Southeastern  Bolivia”  in  the  Geographical  Review, 
Vol.  12,  pp.  42-56  and  358-374  respectively. 


.A  Map  of  the  .Amazon  Basin 

Map  of  the  Amatcn  River  Plain,  as  extending  from  the  sea  to  the  limits  of  free  navigation 
for  launches  in  flood  season.  Compiled  and  dedicated  to  the  eventual  spread  of  the 
gospel  over  the  region  named,  by  Rev.  O.  R.  VValkey,  1922.  Drawn  on  Mercator’s 
Projection  with  equatorial  scale  1:1,460,000  (i  inch  =  23  statute  miles,  or  37  kilo¬ 
meters)  and  reproduced  photographically  in  nine  sheets  and  a  sheet  given  to  a  table 
of  distances. 

Phis  map  in  many  ways  is  a  very  remarkable  document.  It  is  unique  in  the  great  amount 
of  information  it  contains  as  regards  the  river  courses,  their  names  and  their  navigability, 
as  well  as  the  times  necessary  to  traverse  the  streams  and  the  trails  which  connect  them; 
in  the  wealth  of  tribal  names,  place  names,  and  settlements  located;  and  in  the  character 
of  the  inset  maps — on  various  scales — tables,  and  graphs  such  as  those  showing  the  mean 
depths  of  rivers  for  every  month. 

The  map  has  evidently  been  scientifically  compiled  with  great  care  and  with  much  person¬ 
al  knowledge.  .A  large  number  of  documents  has  evidently  been  used  and  a  considerable  list 
of  authorities  appears  under  the  title.  It  is  greatly  to  be  regretted  that  this  map,  presumably 
from  lack  of  funds,  had  to  be  completely  drawm  by  the  compiler  himself  and  that  it  has  not 
l>c“en  printed.  For  the  appearance  of  the  sheets  detracts  considerably  from  their  general 
value,  and  the  map  undoubtedly  merits  a  better  fate.  However,  the  river  courses  themselves 
are  well  drawn,  and,  while  the  hachuring  is  crude,  the  names,  even  the  smallest,  are  nearly 
always  legible.  The  reason  for  the  adoption  of  Mercator’s  Projection  is  not  clear;  but  in 
these  latitudes  the  difference  between  this  and  other  projections  is  of  course  not  great.  If, 
as  is  to  be  hoped,  means  will  be  found  to  have  the  map  redrawn  and  printed  so  that  it 
may  l)ecome  more  generally  accessible,  two  additions  might  perhaps  be  considered.  In  the 
lirst  place  the  scientific  value  of  the  map  would  be  enhanced  by  a  brief  statement  of  the 
method  of  compilation  containing  some  discussion  of  the  astronomical  observations  ac- 
<epted  and  rejected.  .And,  secondly,  the  introduction  of  a  new'  category  of  stream  line 
seems  to  be  called  for,  to  represent  rivers  which  have  not  l)een  surveyed  instrumentally  but 
have  been  traversed  by  intelligent  persons.  In  the  present  edition  there  are  few  streams 
show'n  by  broken  lines;  and  a  great  many  smaller  rivers  which  appear  as  continuous  lines 
are  obviously  not  so  accurately  known  as  the  larger  rivers. 

Photographic  copies  of  Mr.  Walkey’s  map  may  lx;  obtained  from  \V.  F.  Stanley  &  Co. 
i.t.  Railway  .Approach,  London  Bridge,  S.  E.)  for  £2  the  set,  and  arrangements  have 
Urn  made  to  supply  copies  hand  colored  (for  £3  5s.)  to  emphasize  the  jxjlitical  divisions 
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The  Swedish  Touring  Club’s  Atlas  of  Sweden 

Svenska  Turistforeningens  Atlas  over  Sverige,  Part  I.  lo  maps.  Kartografiska  Institute! 
Stockholm,  [1923).  8)^  x  5>^  inches. 

The  Swedish  Touring  Club’s  Atlas  of  Sweden  is  the  finest  loi'ational  atlas  of  a  countn 
that  the  present  writer  knows.  It  excels  in  fullness  of  information  on  a  fairly  large  scale 
(i :  1,000,000),  in  clearness  of  expression,  in  artistic  beauty,  and  in  remarkable  convenience 
of  form.  The  finished  work  will  apparently  make  a  little  book  of  60  octavo  pages,  53^  bv 
8  *4  inches,  beautifully  produced  on  heavy  pajaer,  the  index  making  a  moderate  addition 
to  its  thickness.  The  main  map  of  the  country  is  to  be  in  19  sheets,  of  which  g}4  are  included 
in  the  first  part  now  issued.  The  sheets  overlap  generously  so  there  is  no  difficulty  in  fol¬ 
lowing  routes  from  one  sheet  to  another.  An  admirable  key  map  opens  the  w'ork.  The 
shade  of  blue  selected  for  the  sea  is  unusual,  agreeable,  and  artistic.  So  is  the  soft  gray  used 
so  much  on  land,  e.  g.  to  indicate  forests  and  uncultivated  land.  This  gray  does  not  at  all 
interfere  with  the  legibility  of  the  overprinted  names,  and  it  does  agreeably  set  off  the  ver¬ 
milion  used  for  province  names  and  boundaries  and  for  the  town  symbols.  Relief  is  rather 
hinted  at  than  expressed  by  brown  shadow  lines,  but  these  are  very  suggestive.  Every¬ 
thing  in  the  design  of  the  map  evidences  knowledge  of  cartography  and  consciousness  of 
the  need  of  restraint  if  the  map  is  to  be  eloquent  rather  then  garrulous. 

The  base  of  the  map  appears  to  be  the  Swedish  Cieneral  Staff  map,  which  probably 
accounts  for  the  use  of  Stockholm  for  the  zero  of  longitude.  This  is  regrettable  in  the 
twentieth  century.  A  srxriety  capable  of  producing  so  remarkable  an  achievement  as  this 
atlas  has  surely  tex)  broad  a  conception  of  patriotism  to  insist  on  the  use  of  a  local  meridian, 
especially  as  the  maps  are  so  convenient  that  they  are  l)ound  to  have  much  use  for  general 
reference.  Help  in  bringing  the  data  of  the  staff  map  up  to  date  has  been  given  by  2000 
corresjxmdents,  answering  a  questionnaire  w’ith  regard  to  their  localities. 

The  first  plate  is  an  admirable  map  of  “Norden,”  the  Scandinavian  countries,  including 
Finland,  as  is  Swedish  habit.  Its  scale,  i :  8,000,000,  allows  an  excellent  presentation 
of  the  broader  geography  of  the  region  including  such  characteristic  but  unfamiliar  facts 
as  the  course  of  the  Norwegian  coast  steamers  inside  the  islands  of  the  w’est  coast.  This 
is  the  only  map  in  the  series  to  use  the  meridian  of  (ireenwich.  It  has  relief  by  layer  tints 
at  100,  500,  and  io<X)  meters  alx)ve  and  lx?low  sea  level.  Sheet  2  is  a  general  map  of  Swe¬ 
den,  1 : 4,(xx>,o(X),  showing  chief  towns  and  lines  of  communication.  The  present  set 
of  maps — alxjut  a  third  of  the  whole — is  not,  I  understand,  on  separate  sale  but  is  delivere<l 
only  to  members  of  the  Swedish  Touring  Club  with  the  Yearlxx>k  for  1923,  the  two  re¬ 
maining  parts  lx?ing  reserved  for  similar  issue  with  the  Yearlxxjks  for  1924  and  1925. 
There  are  to  be  a  number  of  city  plans  and  a  comprehensive  index  of  names.  The  “touristic', 
jx>int  of  view  of  course  has  governed  the  choice  of  names  and  points  and  the  style  of  expres¬ 
sion,  but  this  takes  nothing  from  the  value  of  the  map.  The  number  of  inhabitants  at  all 
town  and  village  localities  is  indicated  by  the  style  of  symbols  used.  Swedish  tourists  have 
an  atlas  of  their  country  that  no  other  country  can  match. 

Mark  Jefferson 

Ax  Atlas  of  the  Economic  ('.eix.raphy  of  Norway 

Per  NTssen.  ^konomisk-geografisk  atlas  over  Norge  med  en  oversigt  over  de  kulturelle  og 
0konomiske  forhold  saerlig  naeringsveiene.  [Atlas  of  the  economic  geography  of 
Norway  with  a  survey  of  cultural  and  economic  conditions,  especially  with  regard  to 
commerce.)  66  pp.  of  text  and  48  pis.  of  maps  and  graphs.  H.  -Aschehoug  &  Co.  (W. 
Nygaard),  Christiania,  1921.  20x16  inches.  44.60  kroner. 

This  work,  planned  for  issue  in  1914,  was  to  be  a  memorial  of  the  centennial  anniversary 
of  the  Norwegian  nation  and  is  of  monumental  proportions.  It  weighs  8  pounds  in  the 
japer  board  edition,  measures  20  by  16  inches,  has  wide  margins  and  heavy  paper  plates; 
and  the  text  of  ninety  odd  thousand  words  is  printer!  in  large,  leaded  type.  Very  likely  as  a 
memorial  volume  a  big  conspicuous  one  was  wanteri.  Whether  intenderi  or  not,  this  book 
exceeds  considerably  the  dimensions  of  convenient  use,  which  I  think  are  set  b>'  the  well- 
known  .Atlas  de  Finlande  of  1897  and  the  .Atlas  of  Canada  of  1906 — that  is  about  12  by  17M 
inches. 

The  Norwegian  atlas  reminds  one  at  once  of  these  older  works,  though  neither  of  them 
was  a  memorial  volume.  But  each  had  a  geographic  cast  lacking  in  this  lxx)k,  the  one  being 
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e<lited  by  a  committee  of  the  Geographical  Society  of  Finland,  and  the  other  by  James 
White,  geographer.  There  is  a  comparatively  slight  amount  of  material  here  gathered  for 
publication.  The  Finnish  atlas  has  103  maps  and  56  statistical  graphs,  the  Canadian  atlas 
103  maps  and  289  gp-aphs,  and  the  present  work  36  maps  and  36  graphs.  The  best  work  is  in 
the  text.  The  description  of  Norway  presented  is  extremely  interesting.  As  it  is  printed 
in  Norwegian  only,  reference  may  be  made  to  J.  Poirot’s  good  seven-page  resume  of  it  in 
the  Annales  de  Geographic  (March  15,  1923).  This  atlas  cannot,  of  course,  attempt  to 
supplant  the  admirable  “Norway,”  published  in  the  English  language  for  the  Paris  exposi¬ 
tion  of  1900  by  the  Ecclesiastical  and  Educational  Department  of  the  Norwegian  govern¬ 
ment,  with  250,000  words  of  text  and  many  excellent  illustrations,  and  describing  aspects 
of  Norwegian  culture  that  the  “.\tlas  over  Norge”  does  not  touch  upon. 

All  the  maps  are  clear  and  the  colors  beautiful.  It  would  be  difficult  anywhere  to  find  a 
map  clearer,  more  expressive,  or  more  pleasing  than  that  of  fishing  grounds  and  fish  varieties 
in  the  waters  betw'een  Norway  and  Greenland  (1:8,000,000),  “after  Iversen.”  The  double 
plate  No.  15-16  is  a  fine  map  of  Norwegian  forestry  (1:2,000,000),  stated  to  be  from  Gle- 
(litsch’s  map  of  1914  of  four  times  larger  scale.  It  distinguishes  hardwoods,  conifers,  waste 
land,  and  tilled  land.  The  orange  tint  chosen  for  the  tilled  land  is  admirable  for  symbolism, 
for  harmony  w'ith  the  forest  greens  and  abundant  contrast  to  bring  out  plainly  the  little 
scattered  patches  of  cultivation.  I  note,  however,  no  tint  on  the  fair-sized  patch  of  tilled 
land  at  Loen  at  the  head  of  the  North  Fiord,  the  only  one  I  am  well  acquainted  with  in 
.Norway.  It  is  shown  as  occupied  land  on  Figure  i  of  half  the  scale.  Norwegian  writers 
make  so  much  of  the  distinction  of  furu  and  gran,  pine  and  spruce,  that  one  wishes  this 
map  could  have  shown  their  distribution,  or  that  another  map  could  have  been  put  in;  but 
jx'rhaps  it  is  not  practicable.  The  altitudinal  succession  of  hardwood  and  conifers  is  w'ell 
indicated. 

The  geologic  map,  (1:4,000,000,)  is  another  good  example  of  color  work.  So  is  the  map 
of  ilistribution  of  population;  but  it  would  be  much  more  intelligible  if  it  used  shades  of 
brown  instead  of  the  puzzling,  if  pleasing,  rainbow'  tints  that  do  not  carry  to  the  eye  an 
imjiression  of  greater  and  lesser  density.  The  density  is  expressed  by  spreading  one  tint 
over  each  county,  which  is  of  course  unreal  in  Norway  where  w'aste  land  occurs  every w'here; 
yet  the  counties  are  so  small  that  go<xl  expression  may  l>e  had  here  if  shades  of  a  single 
color  are  used.  I  find  the  occupier!  land,  sketched  in  on  E'igure  i,  the  most  satisfactory  ex¬ 
pression  of  human  distribution  for  the  case  of  Norway.  It  is  of  course  impressionistic  and 
subjective,  but  that  is  just  what  this  special  case  seems  to  demand.  A  somewhat  larger 
map  on  that  plan  was  given  as  tailpiece  to  the  “Norw'ay”  of  1900.  The  precipitation  map 
(1:4,000,000)  is  of  great  interest,  as  well  as  the  discussion  of  it.  It  is  a  pity  that  it  limits 
itself  to  the  isohyetals  without  the  customary  layer  tinting  that  so  much  helps  the  eye  to 
get  that  (juick  impression  which  such  an  atlas  as  this  should  offer.  The  five  climatic  maps 
that  follow  give  a  very  inadequate  presentation  of  the  excellent  work  of  Norwegian  mete¬ 
orologists. 

It  is  a  little  surprising  to  find  Figure  9  called  Agriculture  ilandhruk)\  'as  it  is  merely  a 
large  (1:2,000,000)  map  of  Norway  w'ith  its  provinces  and  the  location  of  the  agricultural 
schools.  How'ever,  it  serves  to  give  the  location  of  the  data — tilled  land,  natural  meadows, 
and  tillable-but-untilled  land — indicated  in  the  graphs  for  each  province  on  the  same  page. 

Post  offices,  telegraphs,  and  telephones  get  mention  in  the  text  but  no  mapping.  Rail¬ 
ways  and  roads  are  well  represented,  and  so  are  the  fisheries  so  important  to  the  country. 

The  volume  is  w'ell  worth  its  cost,  but  it  fails  to  give  an  adequate  account  of  the  remark¬ 
able  scientific  achievements  of  Norwegian  scholars  which  make  this  little  country,  in  this 
as  in  most  other  aspects  of  culture,  distinguished  beyond  what  the  meager  number  of  its 
citizens  might  lead  one  to  expect. 

Mark  Jefferson 


.An  Atlas  of  Italian  Geographic/\l  Types 

Olinto  Marinelli.  L'Atlante  dei  tipi  geografici  de  sunti  dai  rilievi  al  25000  e  al  50000. 
78  pis.  with  notations.  Istituto  Geogr.  Militare,  Florence,  1922.  28>^  inches. 

This  great  atlas,  published  by  the  Military  (ieographical  Institute  at  Florence  on  the 
fiftieth  anniversary  of  its  foundation,  is  truly  a  monumental  work  and  reflects  great  credit 
on  its  compiler.  Professor  Olinto  Marinelli.  The  first  of  its  78  sheets,  all  of  w'hich  measure 
2b  by  37K  inches,  is  occupied  by  an  introductory  text,  from  which  it  appears  that  the 
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greater  numl)er  of  the  topographic  examples,  selected  from  large-scale  maps  of  Italy  and  her 
Italian  {xjssessions  in  Africa  for  reproduction  as  geographical  types,  are  to  be  treated  in 
accordance  with  the  scheme  of  the  erosion  cycle;  also  that  the  object  of  the  atlas  is  to  ser\'e 
as  a  basis  of  work  by  students  and  professors  of  geography  in  Italian  universities,  as  well 
as  to  make  the  characteristic  elements  of  Italian  geography  better  known  abroad.  The 
second  sheet  contains  a  list  of  the  headings  under  which  the  types  are  classed,  an  index 
map  for  their  location,  and  a  large  table  of  conventional  signs.  Then  follow  76  sheets  ol 
large  and  small  excerpts  from  the  maps,  mostly  printed  in  black,  the  relief  being  shown  by 
contours  on  moderate  slofies  and  by  other  conventions  on  steep  slopes;  seas,  lakes,  and 
large  rivers  are  printed  in  light  blue.  A  space  of  about  six  inches  at  the  bottom  of  each  sheet 
is  reserved  for  explanatory  text  and  a  few  references  to  special  articles.  Among  the  main 
topics  are  volcanic  features,  including  young  cones,  dissected  cones,  lava  tables  and  crater 
lakes;  glacial  features,  including  glaciers,  glacial  cirques  and  troughs,  moraines  and  lakes; 
river  meanders,  free  and  incised,  with  a  good  variety  of  excellent  examples;  alluvial  plains 
representing  extinct  lakes,  two  examples  between  the  mountains  inland  from  Pisa  being 
of  special  interest;  river  mouths  in  remarkable  variety,  with  elaborate  large-scale  illustra¬ 
tions  from  the  delta  of  the  Po;  coasts  of  many  unlike  expressions;  the  drainage  of  coastal 
marshes,  with  a  few  inset  maps  of  early  dates  to  show  the  progress  made  since  their  publi¬ 
cation;  natural  and  artificial  ports;  roads  (printed  in  red)  in  relation  to  centers  of  population, 
with  some  very  striking  illustrations  of  radiation  from  ancient  tow'ns  on  lowlands,  also  in 
relation  to  dikes  and  canals  on  the  plain  of  the  Po  and  on  drained  marshes,  where  rectilinear 
roads  prevail,  to  various  topographical  features  such  as  ridges,  slopes,  and  valleys,  and 
to  ancient  Roman  colonies,  where  the  roads  still  follow  a  rectangular  system,  manifest 
precursors  of  our  land-section  roads  on  the  prairies  and  the  plains;  the  distribution  of  isolated 
houses  in  certain  districts,  the  linear  and  the  compact  groupings  of  various  villages,  and  the 
great  agglomerations  in  cities;  l)oundaries  of  various  kinds;  and  place  names  of  tlifferent 
origins.  The  last  sheet  contains  an  index. 

A  rapid  inspection  of  the  atlas  awakens  interest;  a  close  reading  of  text  and  maps  is  very 
informing:  but  a  difficulty  in  handling  the  atlas  arises  from  the  unfortunate  weakness  of 
the  paper  on  which  the  maps  are  printer!.  It  may  be  questioned  whether  sheets  of  half  the 
size  would  not  have  l)een  more  serviceable,  even  if  some  of  the  larger  map  excerpts  had 
to  l)e  trimmerl  a  little  below  their  present  ex|)anse.  By  a  entrious  mis{)rint  on  inset  C,  Sheet  10, 
the  north  end  of  Lake  Como  is  named  Maggiore.  One  of  the  lessons  that  these  well-chosen 
examples  of  actual  geographical  features  teach  is  that ,  for  purposes  of  instruction,  they 
should  l)e  precerlerl  by  simple  ideal  types,  from  which  the  accidental  irregularities  and  un¬ 
essential  complications  of  nature  are  omitterl;  for  in  many  of  the  actual  types  distractions 
of  these  kinds  al)ound.  Moreover,  in  an  ideal  type,  the  significant  features  are  clearly  dis¬ 
tinguished  from  their  surroundings,  but  in  the  actual  examples,  surveye«l  without  reference 
to  their  being  types  or  not,  there  is  often  no  sharp  demarcation  Iretween  the  type  forms 
and  their  irrelevant  neighbors.  Hence,  to  Ix'gin  the  study  of  land  forms  with  this  or  any 
similar  atlas  would  be  like  Ijeginning  the  arithmetical  basis  of  mathematics  with  a  page 
from  a  bookkeeper’s  accounts  instead  of  with  the  traditional  three  apples  that  Tommy  had 
and  two  apples  that  Sally  had;  but  to  stop  the  study  of  land  forms  with  simplified  types 
instead  of  going  on  to  actual  forms  such  as  Marinelli’s  atlas  illustrates  would  be  like  stopping 
mathematics  with  mental  arithmetic  instead  of  advancing  to  the  wonders  of  analytic  geome¬ 
try  and  the  calculus. 

\V.  M.  Davis 

-X  Detailed  Sti  dy  in  the  French  .Xlps 

Robert  Ferret.  Notice  sur  la  carte  au  20  000*  de  la  Vallee  de  Sales  et  du  Cirque  des 
Fonts  (Alpes  calcaires  du  Faucigny).  viii  and  79  pp.;  diagrs.,  ills.  Henry  Barrere,  Paris, 
1922.  11x9  inches. 

Robert  Perret.  Carte  de  la  Vallee  de  Sales  et  du  Cirque  des  Fonts  (Alpes  calcaires  du 
Faucigny)  k  I’echelle  du  20  000®.  Henry  Barrere,  Paris,  1922.  11x9  inches. 

The  fortitude,  enthusiasm,  an<l  skill  of  Robert  Perret  in  his  arduous  task  of  detailed 
mapping  in  the  French  Alps  compel  our  admiration.  Simply  for  the  joy  of  it,  he  undertook 
in  the  summers  of  1911,  1912,  and  1913,  at  his  own  e.xpense,  a  minute  instrumental  survey 
of  a  small  district,  only  62  stjuare  kilometers  in  area,  in  the  limestone  mountains  north  of 
Chamonix.  The  work  was  done  as  continuously  as  possible  while  fair  weather  lasted,  the 
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,  nights  being  spent  at  the  highest  available  shelter,  with  ascents  to  summits  before  sunrise, 

’  continuous  obser\'ation  and  record  at  successive  trigonometric  stations  through  the  long 

;  summer  day,  and  descent  to  shelter  after  nightfall.  After  the  interruption  due  to  the  World 

’  War  the  survey  w^as  completed  in  the  summers  of  1920  and  1921 ,  when  a  total  of  'ooo  points 
had  been  located,  averaging  70  to  a  square  kilometer. 

*  The  text  w’hich  accompanies  the  map  gives  20  pages  to  “Toponymiie,”  or  place  names — 
a  numl)er  of  which  have  interesting  et>-mological  histories  in  these  long-inhabited  mountains. 

1  “ToiKjmetrie,”  or  surveying,  takes  26  pages;  “Topologie,”  or  local  description,  22  more; 

and,  after  this,  6  pages  are  given  to  snow  fields.  The  chapter  on  topology  is  of  the  greatest 
ii  general  interest:  it  gives  a  general  account  of  the  mountain  structures  and  tells  much  of  the 
1  work  of  erosion,  “that  chronic  malady  of  mountains.”  In  preparing  this  chapter  the  author, 
h  assuming  like  a  true  connoisseur  much  local  knowledge  on  the  part  of  his  readers,  begins  his 
I  ■  descriptions  at  a  stage  of  knowledge  about  the  Alps  rather  more  advanced  than  that  at  which 
;  most  .American  geographers  leave  off.  But,  just  as  expert  collectors  of  engravings  or  coins 
h  or  minerals  rejoice  together  when  one  of  their  number  displays  his  latest  acquisition,  so 
^  .Alpinists  every'where  will  take  delight  in  the  results  of  Ferret’s  work. 

J  The  map,  printed  in  six  colors  on  a  scale  of  i : 20,000,  is  altogether  exceptional  in  the  de¬ 
cree  of  accuracy  with  which  it  portrays  the  minute  forms  of  high  mountains.  There  are  few 
--  like  it  in  the  world;  but  it  is  insufficiently  explained.  The  contours  must  be  scanned  to 

^  discover  that  their  interval  is  100  meters.  Purple  contours  on  purple  stippling  are  shown  in 

*  the  legend  to  represent  detrital  slopes;  but  it  is  left  to  be  inferred  that  blue  contours  on 
white  ground  represent  snow  patches,  that  green  contours  on  white  ground  show  upland 
pastures,  and  that  green  contours  on  a  lighter  green  ground  indicate  foreste<l  slopes.  The 

I ;  map  is  of  that  special  kind  in  which  contours  are  replaced  by  conventional  rock  signs  for 

-  limestone,  sandstone,  and  slate  where  steep-faced  outcrops  and  cb'fs  occur;  and,  as  a  result, 

I  tertain  areas  where  great  cliffs  occur  are  not  easily  interpreted  as  to  altitude;  but,  as  this 

<kvice  was  evidently  adopted  because  contours  would  become  confluent  on  such  steep  faces, 
I  it  is  presumably  the  liest  for  its  purpose. 

i  W.  M.  Davis 

^  The  Problem  ok  the  Poi’Llating  of  America 

^  Mknky  Vignaud.  Le  probl^me  du  peuplement  initial  de  I'Amerique  et  de  Porigine  ethnique 
1  de  sa  population  indigene.  Journ.  Soc.  des  Americanistes  de  Paris,  Vol.  14  (N.  S.), 

,  1922,  pp,  1-63. 

|!  The  old  question  as  to  the  origin  of  the  American  Indians  is  here  reviewed  by  the  dis- 
(  tinguished  French  savant,  the  late  Henry  Vignaud.  In  a  most  entertaining  way  the  reader 

i  is  given  a  running  sketch  of  the  many  fantastic  hypotheses  that  have  been  advanced  for 

their  ancestry  as,  descendants  of  Noah,  the  lost  tribes  of  Israel,  of  sailors  from  Solomon’s 
rtcets,  of  Phoenician  sailors,  of  the  Canaanites  expelled  by  Joshua,  of  the  Turanians  of  Asia 
;i  -Minor,  the  legend  of  Atlantis,  of  the  Tatars,  etc.  With  this  as  a  historical  setting  to  the 
•j":  inquiry,  the  author  briefly  enumerates  the  somatic  characteristics,  the  linguistic  traits,  the 

1  main  culture  characters,  and  especially  the  obvious  unity  of  the  New  World  population, 
s  ^  Then  he  turns  to  the  geological  and  biological  history  of  the  New  World,  rejecting  the 

r  ^  h\  [xnhesis  that  the  chronologies  of  the  two  are  not  synchronous,  but  accepting  the  view  that 

l|  i  the  mo<lern  fauna  originated  in  and  reached  its  fullest  development  in  the  Old  World.  He 

;  ‘  then  raises  the  question  as  to  man;  Shall  we  not  expect  him  also  to  appear  in  the  New  World 

I  in  his  more  primitive  forms,  but  reach  his  highest  development  in  the  Old  World?  Rejecting 

[  1  the  view  that  the  aborigines  were  autochtonous,  he  accepts  the  view  that  they  are  Mongoloid. 

I  Regarding  all  mankind  as  either  negroid,  Mongoloid,  or  white,  he  assumes  that  in  dispersal 

I  j  the  negroid  was  first,  then  the  Mongoloid,  and  finally,  the  white.  The  evidence  for  this  is, 

I  I  however,  not  fully  given. 

Next  the  argument  turns  to  the  question  of  land  connections  or  approximations,  reviewing 
j  in  the  s;ime  manner  the  status  of  our  knowledge  and  concluding  that  the  only  practicable 
routes,  i.  e.  where  the  barriers  w'ere  readily  passable,  were  to  be  found  in  the  Northern 
^  hemisphere,  connecting  with  Asia  on  the  w'est  and  with  Europe  on  the  east.  Now  the  point 

®  to  this  discourse  is  that  it  was  yellow  Asiatics  alone  who  migrated  to  the  New  World,  but 

'  that  they  came  from  two  directions  and  at  different  periods.  Further,  these  migrations 

f  ran  be  comprehended  in  a  numlier  of  currents,  or  streams.  For  one  thing,  attention  is  called 
to  the  well-known  fact  that  the  long-headed  tribes  are  massed  on  the  eastern  borders  of  the 
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continent,  while  the  roundheads  are  on  the  western  side,  which  is  usually  explained  as  due  to 
the  fact  that  the  longer  heads  came  in  from  Asia  first,  followed  by  the  roundheads;  but  our 
author  proposes  that  the  longheads  came  from  Europe  over  the  land  bridges  connecting  with 
( ireenland  and  Labrador.  These  he  considers  the  most  primitive,  represented  now  by  the 
Eskimo;  they  were  followetl  by  a  second  wave,  the  tribes  of  the  Atlantic  and  of  eastern 
South  America.  From  the  west,  trans-Siberia,  came  later  the  round-headed  tribes  who 
occupy  the  highlands  of  both  continents.  These  invasions,  however,  are  regarded  as  having 
taken  place  a  long  time  ago,  and  the  cultures  of  the  historic  Indians  were  therefore  in  the 
main  independent  developments. 

Unfortunately  the  author’s  discourse  is  too  brief  to  cover  the  subject  fully,  but  the  reader 
will  find  it  well  worth  perusal.  In  the  main,  the  view  is  consistent  with  the  present  known 
facts,  though  many  will  l)e  reluctant  to  accept  the  idea  that  part  of  the  stream  of  Asiatic 
invasion  came  via  northern  Europe  and  across  the  .Atlantic  Yet  this  is  not  so  improbable  as  it 
may  seem,  all  hinging  U|x>n  the  date  of  the  final  submergence  of  the  .Arctic  land  bridge. 

C'l,.\RK  WiSSLER 

The  Eskimo  of  Land 

J.  W.  Bilry.  Among  Unknown  Eskimo:  An  Accoimt  of  Twelve  Years  Intinute  Rela¬ 
tions  with  the  Primitive  Eskimo  of  Ice-Bound  Baffin  Land,  with  a  Description  of 
Their  Ways  of  Living,  Hunting  Customs  &  Beliefs.  280  pp.;  map,  ills.,  index.  J.  B. 
Lippincott  Co.,  Philadelphia,  1923.  S5.00.  9x6  inches. 

The  author  of  this  lKx>k  has  attempted  a  very  difficult  task.  He  visited  Baffin  Land  half 
a  century  after  its  inhabitants  had  materially  altered  their  mode  of  life  through  contact 
with  European  and  .American  whaling  vessels,  and  when  the  “pure  unmixed  Eskimo  stock’ 
(P-  .^4)*  if  it  existed  there,  had  yielded  to  a  greatly  diminished  hybrid  population, 
lie  has  tried  to  brush  aside  these  changes  and  to  descril)e  Eskimo  life  as  it  must  ha\'e 
l)een  kk)  years  ago,  filling  up  the  gaps  in  his  own  information  from  Boas’  well-known 
memoir  on  the  Central  Eskimo.  The  amount  of  really  new  ethnological  data  is  small, 
and  there  are  many  errors  in  the  work  due  to  an  insufficient  acquaintance  with  Eskimo 
literature,  (ieographers  will  l)e  puzzled  by  the  map,  which  shows  three  large  lakes  in  the 
interior  of  Baffin  Island  l>esides  the  smaller  Lake  .Alingo,  whereas  the  latest  official  maps 
(e.g.  Dominion  Railway  Map,  1920)  show  only  two.  Their  description  in  the  text  (p.  51) 
is  only  a  corrupted  version  of  Dr.  R.  Bell’s  account  (Ann.  Krpt.  Geol.  Survry  of  Canada. 
1898,  Part  M,  |).  141  and  disagrees  entirely  with  the  author’s  map. 

These  shortcomings  inqiair  the  scientific  value  of  the  Ixxjk,  but  it  still  has  a  considerable 
jKjpular  value.  It  gives  a  clear  and  very  readable  picture  of  native  life  in  the  olden  days, 
full  of  vivid  descriptions  and  well-told  narratives.  The  illustrations  are  excellent,  and  the 
I)ublishers  (save  for  a  few  typographical  errors)  have  fulfilled  their  part  to  perfection. 
One  may  confidently  recommend  the  book  to  a  lay  public  that  desires  instructive  enter¬ 
tainment  and  is  not  too  critical  in  the  matter  of  detailed  accuracy. 

D.  Jenness 


.A  Botanist’s  Visit  to  Greenland 

A.  C.  Seward.  A  Summer  in  Greenland,  xi  and  100  pp.;  maps,  diagr.,  ills..  Index.  The 
University  Press,  Cambridge,  1922.  7s.  8  x  5}^  inches. 

Cireenland,  the  favorite  foster  child  of  Denmark,  lies  happily  outside  the  range  of  the 
tourist  and  globe-trotter;  those  only  may  visit  its  shores  who  find  favor  in  the  eyes  of  its 
Director  at  Copenhagen.  Were  there  no  other  reason,  therefore.  Professor  Sew’ard’s  briel 
account  of  his  trip  to  Disco  would  be  of  more  than  passing  interest.  The  author’s  main 
purpose  has  been  to  depict  the  strange  beauty  of  this  rugged  coast  during  the  long  sumnter 
days,  the  fantastic  shapes  of  the  icebergs  Boating  in  the  open  sea,  the  scarred  mountain 
sides  that  slowly  shetl  their  glaciers  into  the  fiords,  and  the  varied  carpet  of  low  flowering 
plants,  mosses,  and  lichens  that  give  a  softness  to  the  landscape  during  the  brief  perkxl 
of  their  emergence  from  beneath  the  winter  snow'.  Mingled  with  descriptions  of  the  scen¬ 
ery  are  clear,  untechnical  accounts  of  the  more  fundamental  geological  and  botanical 
features  of  the  region,  a  comparison  of  arctic  and  tropical  vegetation,  and  an  outline  of 
the  evidence  derived  from  fossil  plants  and  shells  of  a  subtropical  climate  in  the  Mesozoic 
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era.  Dr.  Seward  notices  the  unsanitary  conditions  of  life  under  which  many  of  the  Eskimo 
inhabitants  still  live  and  the  consequent  prevalence  of  tuberculosis;  but  he  was  much 
impressed  by  their  intelligence  and  self-reliance  and  clearly  believes  that  the  time  is  at 
hand  when  they  should  be  given  greater  educational  facilities  and  a  larger  share  in  the 
administration  of  the  country.  In  this  connection  he  f>ays  a  well-deserved  tribute  to  the 
litK-ral  and  far-sighted  policy  of  the  Danish  government. 

The  Ixxjk  is  charmingly  written  but  is  all  too  brief.  One  wishes  that  Dr.  Seward  had 
Itet-n  more  generous  in  his  discussion  of  the  many  problems  with  which  he  found  himself 
confronted:  for  example,  the  distribution  of  land  and  sea  in  ancient  times,  the  changes  of 
climate,  and  the  migrations  of  plants  and  animals.  Even  a  layman  may  confess  to  an 
interest  in  such  matters. 

D.  Jenness 

Tr.wels  in  the  Western  M.\rches  of  Chin.\ 

Kkic  Teichm.xn.  Travels  of  a  Consular  Officer  in  North-West  China,  xiii  and  219  pp.; 

maps,  ills.,  index.  The  University  Press,  Cambridge,  1921.  9K  x  6>^  inches. 

Kkic  Teichm.\n.  Travels  of  a  Consiilar  Officer  in  Eastern  Tibet,  Together  with  a  History 
of  the  Relations  Between  China,  Tibet,  and  India,  xxiii  and  248  pp.;  maps,  ills.,  index. 
The  University  Press,  Cambridge,  1921.  9K  x  6}^  inches. 

The  first  of  Mr.  Teichman’s  two  Ixxiks  is  an  account,  essentially  narrative,  of  journeys 
taken  by  him  in  the  interest  of  the  Anglo-Chinese  Opium  Treaty  through  the  provinces  of 
Shensi  and  Kansu  in  the  early  days  of  the  Republic.  The  author  is  a  gocnl  traveler,  an 
intelligent  observer,  and  an  easy  writer.  Woven  into  his  narrative  are  bits  of  Chinese 
character  and  politics,  much  of  recent  history,  and  a  considerable  amount  of  descriptive  and 
human  geography.  The  last  two  topics  will  be  stressed  in  this  review.  A  very  valuable  part 
of  the  l>ook  is  the  fine  series  of  illustrations.  Outline  maps  show  the  author’s  routes  in 
Kansu  and  Shensi  and  the  projecterl  railroads  toward  and  w'ithin  these  provinces. 

Tungkwan,  at  the  southern  l)end  of  the  Hwang  Ho  as  it  swings  arouml  the  southwest 
corner  of  Shansi,  is  descril)ed  as  a  commercial  point  defended  by  the  fortress  instead  of 
simply  a  garrison  town  as  Richar<ls  indicates.  This  is  because  it  is  at  a  junction  of  the  two 
great  highways  from  Peking  and  Honan  respectively,  at  a  place  where  the  great  Yellow- 
River  can  lie  conveniently  crosse<l  by  l>oats.  for  there  are  no  bridges.  The  great  road  then 
le,»ils  westward  to  Sianfu  where  it  bifurcates,  one  branch  reaching  southwest  to  Chengtu 
an<l  Tibet,  the  other  northwest  to  Lanchow  and  Turkestan.  Thus  Tungkwan  is  a  most 
imix>rtant  strategical  point,  has  l)een  such  for  ages,  and  will  lie  in  the  future;  railroads  are 
sure  to  converge  ujxjn  it,  and  railroad  engineers  usually  find  the  great  Chinese  roads  excee<l- 
ingly  well  chosen.  This  city  is  admirably  situaterl  also  for  the  levying  of  likin,  because  it  is 
hemmeil  in  by  river  and  mountain  and  no  commerce  can  avoid  it.  peculiar  four-wheeled 
vehicle  of  prehistoric  appearance  is  used  here:  a  style  of  wagon  very  rare  in  China,  where 
one  and  two-wheele<l  transportation  is  the  common  tyjie.  The  city  streets  and  the  road  west 
to  Sian  are  the  only  vicinal  places  where  such  a  wagon  could  go.  Sian  is  in  the  midst  of  an 
extensive  cotton-growing  area  and  would  seem  destined  to  become  a  great  spinning  and 
weaving  center. 

In  similar  illuminating  manner  are  many  little-known  places  set  before  us — for  instance, 
ilinghsia  and  Paotow  on  the  Hwang  Ho,  Hsingan  on  the  Han  125-130  miles  south  of  Sian, 
l.anchow,  and  Chenfan  in  Kansu. 

The  rice-wheat  line  between  north  and  central  or  south  China  is  lot'ated  on  lioth  topo¬ 
graphic  and  climatic  foundations.  This  line,  which  is  easily  recognized  on  the  Peking- 
Hankow  railroad,  Teichman  describes  as  seen  alx)ut  20-25  miles  south  of  the  big  south  bend 
in  the  Yellow  River  on  the  road  crossing  the  i»ass  in  the  Tsinling  Shan  at  an  altitude  of  6000 
fi*et.  f)n  the  north  side  is  the  dry,  dusty  loess  wheat  land.  On  the  south  side  are  the  much 
lietter  watered,  more  deeply  dissected  rice  lands  with  their  myriads  of  water-covered  ter¬ 
races.  .And  similarly  rice  lands  are  found  many  miles  farther  west  at  the  altitude  of  7600 
k'et,  and  again  on  the  Sian-Chengtu  highway  practically  along  the  Szechwan-Shensi  border. 
In  these  parts  the  loess  extends  farther  south,  to  the  Ta-Pa-Shan,  and  likew'ise  do  the  wheat 
fields;  while  south  of  this  range,  where  the  rainfall  is  considerably  greater,  rice  paddies  be¬ 
come  very  abundant  and  wheat  ceases. 

I'he  author  agrees  fully  with  Willis  and  Blackwelder,  though  not  in  technical  terms,  that 
the  country  tributary  to  the  Han  south  of  Sian  is  in  vigorous  youth  with  its  gorges,  cliffs,  and 
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roads  in  stream  IhkIs  or  hanging  on  rugged  valley  walls  and  in  its  lack  of  continuous  culture 
l)ecause  so  rough.  He  also  points  out  that  this  rough  belt  of  country  did  much  to  keep  the 
Taiping  RelK-llion  out  of  central  and  northern  Shensi;  it  has  also  kept  the  Han  valley  to  the 
south  peaceable  in  recent  years  while  brigandage  raged  in  the  Wei  valley. 

The  northern  half  of  Shensi  is  descril)e<l  as  a  loess  plateau  with  deep  valleys  leading  in  the 
main  southeastward.  It  is  extremely  difficult  to  cross  from  southw'est  to  northeast  but 
fairly  easy  to  travel  dowm  the  valleys.  The  author  calls  attention  to  the  frequency  of  the 
(raths  on  the  loess  ridges  in  an  endeavor  to  correct  the  popular  impression  that  most  roads  in 
the  loess  country  are  in  travel-and-wind-made  trenches.  Water  in  the  loess  country  is  scarce 
and  especially  so  on  the  ridges,  but  many  of  the  streams  in  the  narrow  valleys  are  inter¬ 
mittent.  Brigandage  in  much  of  this  North  Shensi  country  seems  specially  favored  by  the 
roughness  of  the  topography  and  by  the  many  hiding  places  in  loess  rifts  and  in  caves 
hollowe<l  out  of  the  loess. 

Teichman  iKdieves  (p.  67)  that  the  climate  is  l)ecoming  more  arid  in  northern  Shensi  and 
northeastern  Kansu,  even  now  approaching  desert  conditions;  but  it  seems  to  be  a  change 
covering  only  rec'ent  time,  perhaps  not  more  than  40-50  years.  He  thinks  the  treeless  loess 
areas  in  Kansu  are  bare  liecause  of  soil  and  climatic  conditions  and  not  because  the  Chinese 
have  cleared  them.  He  therefore  takes  no  stock  in  the  idea  that  the  treeless  condition  is  a 
cause  of  the  aridity. 

The  high  grassy  steppes  which  border  China  projK'r  on  the  north  and  west  are  described 
in  some  detail.  In  i>arts  these  high  grasslands  are  over  10,000  feet  in  altitude  and  have  the 
appearance  of  late  mature  to  old  erosion  surfaces  uncut  by  the  streams  in  their  present  cycle, 
and  this  in  spite  of  their  great  altitude.  This  interpretation  is  further  supported  by  the  fact 
that  “one  always  ascends  to  them  through  a  region  of  broken  mountains,  whether  from 
Szechwan  or  Kansu  up  to  the  Tibetan  Plateau  or  from  Chihli,  Shansi,  Shensi,  or  Kansu 
to  the  highlands  of  Mongolia.”  These  excellent  pasture  plateaus  are  the  home  of  nomads  and 
lama  priests  whether  west  or  north.  In  past  centuries  the  Chinese  were  ever  defending  their 
fertile  fieUls  against  incursions  from  these  table-lands;  but  now  the  nomads  are  imiKitent; 
and  these  vast,  nearly  empty  spaces  serve  as  buffers  protecting  China  from  the  rest  of  ••Vsia. 

E|)o  is  a  wool  market  near  the  Kokonor-Hwang  Ho  divide.  North  and  west  desert  con¬ 
ditions  prevail.  South  and  east  more  rain  falls,  hence  rich  grasslands  spread  everywhere  at 
the  general  altitude  of  9(K)0-io,ooo  feet.  .Miove  the  pastures  overshadowing  snow  caps  rise 
to  an  altitude  of  iK,o(K)  feet,  providing  for  abundant  irrigation  in  the  valleys  below  the 
grazing  lands. 

Many  market  towns  near  the  up|X'r  Yellow  River  collect  wool,  musk,  gold,  furs,  and  hides. 
.\fter  these  pro<lucts  have  changetl  owners  two  or  three  times  they  fall  into  the  hands  of 
foreign  dealers  who  get  them  to  the  coast  largely  free  from  likin,  or  local  tax,  by  virtue  of 
International  Treaty  right,  the  only  duty  being  paid  at  the  coast  to  the  customs  office. 

The  Chinese  have  adapted  themselves  and  their  agriculture  very  closely  to  the  semiarid 
contlitions  of  their  great  northwest.  Irrigation  is  the  only  key  to  its  agriculture.  In  many 
places  they  have  planne<l  and  «leveloped  through  the  centuries  marvelous  systems  of  con¬ 
serving  and  distributing  the  water.  Great  wheels  are  used  in  places  to  elevate  the  water  from 
the  stream  to  the  level  irrigable  lands  40-50  feet  al)ove.  Much  more  could  probably  l)e  done 
below  N'inghsia  by  mo<lern  engineering  methods,  but  the  present  systems  are  a  monument 
to  the  efficiency  of  the  Chinese. 

Enough  has  been  sai<l  to  give  an  idea  of  the  material  dealt  with  in  this  volume.  To  the 
geographer  its  main  interest  fx-rhaps  lies  in  the  vista  of  problems  opene<l  up,  for  this  land  is 
one  of  the  geographic  frontiers  where  careful  research  will  bring  ample  reward  and  where  the 
love  of  adventure  can  be  abundantly  satisfied. 

The  book  on  Eastern  Tibet  begins  with  a  historical  setting — a  statement  of  developments 
along  the  Indian-Tibetan  and  Sino-Tilx;tan  frontiers  for  the  hundretl  years  leading  up  to 
the  situation  confronting  the  interested  nations  at  the  end  of  1918. 

Mr.  Teichman’s  travels  begin  at  Tachienlu  in  western  Szechwan.  This  town  marks 
the  Ixtundary  lx*tween  Chinese  and  Tiljetans,  just  as  Sining,  west  of  Lanchow,  marks 
that  between  Chinese  and  the  Mohammedans  of  Kokonor  grasslands  and  Kalgan,  north¬ 
west  of  Peking,  marks  the  contact  of  Chinese  and  Mongolian,  though  none  of  these  towns 
are  on  the  corresixmding  jxditical  Ixjundary.  The  round  trip  led  northwestward  beyond 
the  Kokonor  boundary,  thence  south  across  the  heads  of  the  Mekong,  down  this  river  and 
a  branch  of  the  Salwi*en,  and  thence  northeastward  across  the  Mekong  and  Yangtze  to 
Hatang  and  back  to  Tachienlu.  Cross  trips  took  him  to  many  towns  in  this  large  loop.  The 
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entire  expedition  occupied  almost  a  year  and  covered  nearly  2700  miles.  About  three-fifths 
of  the  IxKjk  tells  of  the  details  of  the  journey  and  recounts  many  interesting  and  thrilling 
exin  riences.  The  last  17  pages  are  devoted  to  general  observations;  and  then  come  tables 
of  altitudes,  distances,  temperatures,  and  weather  notes — a  valuable  part  of  the  work. 

Only  two  places  lower  than  Tachienlu  (8500  feet)  were  visited;  both  were  hamlets  on  the 
Mekong  near  Yenching  at  7900  feet.  Most  elevations  determined  were  from  10,000  to 
16,000  feet  above  sea  level.  Of  course  many  higher  peaks  and  ranges  were  seen.  This 
jiortion  of  Eastern  Tibet  is  along  the  border  of  the  great  plateaus  of  Central  Asia.  Much 
of  the  plateau  country  seems  to  be  of  red  sandstone  with  topography  in  advanced  maturity, 
in  j)arts  approaching  peneplanation,  which  has  been  elevated  high  above  its  own  base  level. 
The  wave  of  rejuvenation  induced  by  the  uplift  is  already  working  up  the  streams  and  has 
reached  southern  Kham.  The  great  rivers  Salween,  Mekong,  Yangtze,  and  Yalung  flow  in 
deep  canyons  with  falls  and  rapids  in  this  part. 

Numbers  of  valleys  above  the  falls  and  rapids  are  broad,  glaciated,  much  more  mature, 
and  as  yet  unaffected  by  the  rejuvenation.  These  topographic  differences  make  marked 
differences  in  the  kind  and  ease  of  travel  in  the  two  sections.  The  so-calle<l  south,  or  Batang, 
road  toward  interior  Tibet  crosses,  of  necessity,  alternate  canyons  an<l  ridges  with  a  relief 
of  8000  feet,  while  the  north  road  is  able  to  keep  pretty  well  up  and  make  the  passes  by 
easy  gradients.  In  fact,  the  northern  route  might  be  made  passable  for  carts  without  dif¬ 
ficulty.  Teichman’s  descriptions  bring  this  out,  and  several  of  his  photographs  show  the 
characteristic  topography  of  each  part. 

In  the  northern  section  grasslands  predominate  and  cultivation  is  quite  rare,  but  in  the 
south,  gardens  and  fields  of  barley  and  wheat  are  common  in  the  valleys,  with  grass  on  the 
high  shoulders,  remnants  of  the  older  topography.  Neither  of  these  pictures  meets  the 
popular  conception  of  arid,  wind-swept,  scorching  areas  full  of  exhausting  hardships  for 
the  traveler.  But  both  arc  true.  On  the  north  slopes  are  often  found  heavy  pine  forests, 
with  only  juniper  cover  on  bare  south-facing  slopes.  Bright  sunshine  in  rarefied  air  and 
lack  of  moisture  are  both  suggested  as  causes  for  the  lack  of  big  pines.  (3n  the  lofty  peaks 
and  ranges  living  glaciers  are  frequent.  The  permanent  snow'  line  is  about  18,000  feet  in 
('hamdo;  but,  as  precipitation  increases  southward,  it  creeps  to  a  much  low'er  level  in 
Burma  and  Yunnan. 

Transportation,  except  hum^n,  is  almost  entirely  by  yak,  mule,  and  pony  in  this  country; 
the  camel  so  much  used  in  Kokonor  is  never  seen  here.  Wild  life  is  very  abundant. 

There  is  a  curious  mixture  of  racial  types  among  these  Eastern  Tibetans:  flat-faced  Mongo¬ 
lian,  tall,  thin-faced  “Aryan,”  curly-haired,  almost  negroid,  and  strong  bearded  Turkish 
types  are  mentioned.  The  land  has  been  long  inhabited  and  will  be  an  attractive  and  pro¬ 
bably  difficult  field  for  the  ethnologist  for  a  long  time  to  come. 

George  D.  Hubbard 


The  Paleogbography  of  South  Africa 

L.  DU  Toit.  The  Evolution  of  the  South  African  Coastline.  Diagr.  South  African 
Geogr,  Journ.,  Vol.  5,  1922,  pp.  5-13.  Johannesburg. 

Dr.  du  Toit’s  article,  representing  a  lecture  recently  delivered  before  the  South  African 
<  icographical  Society,  does  not  discuss  the  development  of  the  South  African  coast  line 
(luring  one  or  more  cycles  of  coastal  evolution,  as  one  might  infer  from  the  title,  but  deals 
almost  entirely  with  certain  widely  separated  positions  of  the  shore  line  as  determined 
largely  by  changes  in  the  level  of  land  or  sea — events  which  interrupt  normal  shore-line 
evolution.  It  is  an  interesting  study  of  the  paleogeography  of  South  Africa  at  different 
epochs  from  the  Triassic  down  to  the  present. 

.\ccepting  the  theory  that  a  vast  southern  continent,  Gondwanaland,  was  broken  up 
into  many  remnants  of  which  South  Africa  is  one,  the  author  starts  his  story  when  the 
primitive  Indian  Ocean  was  believed  to  be  forming  and  thereby  determining  the  main 
outlines  of  the  African  continent.  The  shore  lines  of  the  Lower  Cretaceous,  Upper  Cre¬ 
taceous,  different  periods  of  the  Tertiary,  and  of  the  Pleistocene  are  traced  with  greater 
or  less  precision.  One  feature  inland  from  the  present  shore  which  receives  special  atten¬ 
tion  is  a  platform  traceable  almost  continuously  for  350  miles  and  having  a  maximum 
breadth  of  30  miles,  beveling  folded  rocks,  and  attributed  by  the  author  to  marine  rather 
than  to  fluvial  erosion.  The  platform  is  believed  to  have  been  carved  during  the  first 
half  of  the  Tertiary,  and  on  its  surface  are  deposits  of  considerable  extent  containing 
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late  Tertiary  marine  fossils.  This  is  of  special  interest  to  American  students  of  the  sup¬ 
posed  terraces  of  the  New  England  upland,  which  have  in  part  been  attributed  to  marine 
erosion  in  Tertiary  and  later  time  but  from  almost  all  of  which  marine  deposits  and  fossils, 
if  ever  present,  must  be  assumed  to  have  been  completely  removed  by  later  erosion.  The 
submerged  Agulhas  Bank  is  correlated  with  the  continental  shelves  bordering  other  great 
land  masses,  and  all  are  attributed  largely  to  marine  erosion  during  the  ice  age,  their 
present  supposed  uniform  depth  of  submergence  being  ascribed  to  the  uniform  rise  of  sea 
level  consequent  upon  degla^iation.  The  mingling  of  cold  and  warm  currents  on  the 
Agulhas  Bank  is  said  to  have  been  very  destructive  of  life,  and  deposits  of  shells  and  fish 
bones  cemented  by  glauconite  are  apparently  ascribed  to  this  destructive  agency.  Large 
bays  like  False,  Mossel,  Plettenlierg,  and  Algoa  are  considered  to  be  the  product  of  wave 
erosion  in  weak  rocks. 

It  is  clear  that  in  a  few  brief  pages  Dr.  du  Toit  touches  on  a  number  of  problems  of 
more  than  ordinary  interest.  Perhaps  the  nature  of  his  address  and  the  conditions  under 
which  it  was  delivered  precluded  the  possibility  of  a  fuller  presentation  of  the  evidence 
upon  which  his  far-reaching  conclusions  were  based;  but  one  cannot  help  regretting  that 
in  its  published  form  the  article  compels  the  reader  to  accept  on  faith,  if  he  accepts  at 
all,  many  of  the  author’s  most  important  statements.  W’e  are  told  with  some  detail  just 
where  the  South  .African  shore  line  ran  millions  of  years  ago  but  are  told  almost  nothing 
of  the  evidence  on  which  the  location  of  that  shore  line  is  based.  When  one  remembers 
that  the  present  landward  limit  of  a  geological  formation  is  no  indication  of  the  sea  mar¬ 
gin  of  its  period  and  considers  the  great  difficulty  of  locating  ancient  shore  lines  as  well 
as  the  conflicting  and  oft-changing  testimony  of  paleogeographic  experts,  one  will  under¬ 
stand  w'hy  conclusions  as  to  the  position  of  ancient  coast  lines  must  be  accompanied  by 
an  adequate  statement  of  the  nature  of  the  evidence  supporting  the  conclusions,  if  the 
latter  are  to  gain  wide  acceptance.  If  the  great  continental  shelves  are  largely  the  product 
of  wave  erosion  during  the  glacial  peritxl,  then  not  only  our  present  conceptions  of  the 
rate  of  wave  erosion  and  of  the  length  of  the  ice  age  but  certain  other  standard  geologic 
and  physiographic  iK'liefs  must  radically  be  reconstructed.  Hence  the  importance  of 
setting  forth  the  grounds  for  so  novel  a  conclusion,  in  order  that  their  validity  may  l)e 
tested  and,  if  they  are  found  valid,  that  the  reconstruction  of  our  theories  may  proceed 
upon  a  solid  and  enduring  basis.  In  the  absence  of  supporting  evidence  the  average  reader 
is  apt  to  dismiss  the  explanation  of  False,  Mossel,  and  other  bays  as  a  reappearance  of 
the  obsolete  theory  that  deep  embayments  are  usually  to  be  explained  by  wave  erosion 
on  weak  rock  l)elts.  But  Dr.  du  Toit  makes  clear  in  the  first  part  of  his  paper  that  he 
appreciates  the  importance  of  partial  submergence  of  subaerially-formed  lowlands  as  a 
common  cause  of  bays;  and  he  may  have  discovered  valid  evidence  that  the  particular 
bays  in  question  are  not  of  this  origin  but  are  directly  due  to  marine  erosion.  If  such  be 
the  case,  the  conclusion  is  so  significant  that  a  statement  of  the  evidence  on  which  it  is 
based  seems  most  desirable;  especially  since  the  form  of  the  bays  as  recorded  by  charts 
makes  the  wave-erosion  theory  seem  of  doubtful  validity  to  one  who  studies  the  problem 
from  a  distance. 

Douglas  Johnson 


Problems  ok  the  Nokwe(;i.\n  Coastal  Plain 

Friutjok  Nansen.  The  Strandflat  and  Isostasy.  viii  and  313  pp.;  maps,  diagrs.,  ills., 
bibliogr.  Jacob  Dybwad,  Christiania,  1922.  loj^  x  7  inches. 

This  remarkable  work  is  concerned  with  three  problems.  One  is  the  description  of  the 
coast  plain,  or  strandflat,  as  Nansen  prefers  to  call  it,  of  Norw’ay  and  other  high-latitude 
coasts.  It  is  a  moderately  uneven  surface,  up  to  50  or  60  kilometers  in  width,  transecting 
all  sorts  of  rocks,  here  and  there  surmounted  by  steep-side<l  residual  eminences,  and  more 
often  interrupted  by  fiords  and  bays;  the  summits  of  the  minor  unevennesses  lie  in  a  nearly 
horizontal  surface,  partly  above,  partly  below  sea  level,  abutting  rather  abruptly  against  the 
steep  base  of  the  inner  highlands,  and  gently  inclining  seawards,  so  that  as  it  dips  under 
water  it  is  resolved  into  a  swarm  of  small  rocky  islands.  The  middle  portion  of  the  book. 
P^tges  55  to  164,  is  occupied  with  detailed  and  well  illustrated  accounts  of  the  strandflat 
along  the  Norwegian  coast,  largely  based  on  the  author's  own  observ’ations  made  during 
cruises  in  1904,  1909,  1911,  1912,  and  1913.  The  geographical  traveler  in  Norw'ay  should 
have  these  accounts  along  with  him  as  a  guide  to  the  study  of  a  remarkable  physiographic 
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ftature,  of  much  significance  in  its  human  and  economic  relations.  Accounts  of  the  strand- 
flats  of  Spitsbergen  and  other  Arctic  coasts  follow,  pages  165  to  216. 

The  origin  of  the  strandflat  is  a  second  problem,  which  is  treated  in  the  first  54  pages  on 
the  basis  of  a  summary  description  similar  to  that  given  above;  and  this  arrangement  is  to  be 
commended,  because  it  enables  the  reader  of  the  following  descriptions  to  consider  them  in 
view  of  various  theories  of  their  origin.  Nansen  considers  and  rejects  the  views  of  certain 
Swedish  observers  who,  with  no  sufficient  evidence,  explained  the  inequalities  of  the  flat 
as  the  result  of  faulting;  he  rejects  also  the  view  of  Ahlmann  that  the  flat  is  wholly  the  prod¬ 
uct  of  subaerial  erosion;  and,  modifying  the  view  proposed  by  Reusch — to  whom  the  work  is 
(ie<licated,  he  explains  the  flat  as  the  product  of  marine  abrasion,  largely  aided  by  frost 
erosion,  on  the  partly  worn-down  border  of  the  Norwegian  highland,  chiefly  in  glacial  time 
and  especially  after  the  deep  glacial  erosion  of  the  fiords  whereby  the  sea  was  given  a  greatly 
increased  shore  line  on  which  to  work. 

The  third  problem  of  the  book  concerns  the  changes  of  level  of  the  land  during  and  after 
the  production  of  the  flat  and  the  relation  of  these  changes  to  the  isostatic  equilibrium  of  the 
earth’s  crust  .Although  the  uplift  by  which  the  Scandinavian  highland  gained  its  altitude 
probably  in  Tertiary  time  appears  to  be  tacitly  ascribed  to  deformational  forces,  the  changes 
of  level  during  the  production  of  the  strandflat  are  regarded  as  almost  wholly  isostatic, 
caused  by  the  accumulation  and  the  melting  of  the  inland  ice  sheet  in  the  glacial  period  and 
to  a  less  degree  by  rock  erosion.  These  changes  in  the  altitude  of  the  land  are  complicated 
by  associated  changes  in  the  level  of  the  sea,  as  water  was  withdrawn  from  it  and  returned 
to  it  in  the  making  and  melting  of  the  ice  sheet;  and  130  meters  (72  fathoms)  is  given  as  a 
minimum  value  for  this  sea-level  change.  The  repeated  return  of  the  land  mass  to  about  the 
biime  altitude,  after  its  depression  by  ice  weight,  is  a  striking  feature  in  the  evolution  of  the 
strandflat. 

\V.  M.  Davis 

Climatolcxjy  of  the  West  Indian  Waters  and  Bordering  Lands 

Wilhelm  Kloster.  BewoIInmgs-,  Niederschlags-  imd  Gewitterverhaltnisse  der  west- 
indischen  Gewasser  tmd  der  angrenzenden  Landmassen.  Maps,  diagrs.,  bibliogr. 
Aus  dem  Archiv  der  Deutschen  Seavarte,  Vol.  40,  1922,  No.  1,  pp.  3-67. 

•A  conspicuous  gap  in  our  knowledge  of  the  cloudiness,  rainfall,  and  thunderstorms  of 
the  West  Indian  waters  and  of  the  neighboring  land  areas  has  been  filled  by  this  mono¬ 
graph. 

The  limits  of  the  district  under  discussion  are,  on  the  east,  longitude  40°  W.;  on  the 
south,  the  equator:  on  the  north,  the  mean  annual  isotherm  of  20®  C.  was  taken  as  a 
general  limit  over  the  lands,  while  on  the  oceans  observations  as  far  north  as  latitude  30° 
were  used.  The  material  used  includes  everything  available,  much  of  it  obtained  from 
ships’  logs  and  tabulated  by  “squares.”  All  observations  have  been  subjected  to  critical 
analysis,  examination,  and  correction.  Full  tabulations,  diagrams,  maps,  and  a  very 
complete  bibliography  are  valuable  elements  in  a  monograph  which  is  a  worthy  successor 
to  the  long  line  of  outstanding  meteorological  discussions  which  have  appeared  in  the 
Archiv  of  the  Deutsche  Seewarte. 

The  essential  facts  brought  out  by  Dr.  Kloster’s  investigation  are  as  follows:  The  West 
Indian  region  lies  in  the  zone  of  little  cloud  which  extends  roughly  from  latitude  lo®  to 
35*  N.  h'arther  south  the  northern  part  of  South  America  belongs  in  the  equatorial  belt 
of  maximum  cloudiness.  The  new  data  have  somewhat  changed  our  previous  ideas  re¬ 
garding  the  size  and  position  of  the  region  within  which  occur  months  with  less  than  20 
per  cent  of  rain  probability.  The  whole  of  the  open  ocean  between  latitudes  10®  and  17® 
-N.,  the  Caribbean  Sea,  and  the  Gulf  of  Mexico  are  now  included  in  this  area.  There  are 
also  changes  in  the  rainfall  districts.  Koppen  designated  as  a  “district  without  marked 
pi-riods  of  rainy  days”  a  broad  zone  north  of  the  .Antilles.  This  is  now  to  be  considered  as 
characterized  by  autumn  rains.  The  summer  rain  province  of  Mexico,  formerly  limited 
by  a  line  somewhat  south  of  latitude  20®  N.,  probably  extends  to  the  Pacific  coast  at 
latitude  15®  N.  Cloudiness  in  general  has  a  similar  annual  variation  to  that  of  rainfall. 
This  is  also  true  of  the  diurnal  period.  There  is  throughout  a  ver>’  marked  dependence 
upon  the  seasonal  migrations  of  the  wind  systems.  The  thunderstorms  also  are  closely 
correlated  with  these  same  conditions,  the  correspondence  between  thunderstorm  occur¬ 
rence  and  the  districts  of  summer  and  autumn  rainfall  being  marked. 
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The  climatic  facts  are  clearly  presented  for  the  four  seasons  and  for  the  year  and  then 
summarized  on  charts  showing  the  distribution  of  cloudiness,  rainfall,  and  thunderstorms 
by  districts  according  to  their  seasonal  occurrence.  A  new  chart  of  mean  annual  rainfall 
is  given  for  the  whole  area,  including  the  amounts  over  the  ocean  as  well  as  over  the  lands 

R.  De  C.  Ward 

A  Collection  of  M  eteorolo(;ical  Essays 

Xapier  Shaw.  The  Air  &  Its  Ways:  The  Rede  Lecture  (1921)  in  the  University  of  Cam¬ 
bridge,  With  Other  Contributions  to  Meteorology  for  Schools  and  Colleges,  xix  and 
237  pp.;  maps,  diagrs.,  ills.,  index.  The  University  Press,  Cambridge,  1923.  10^  x 
7K  inches. 

Sir  Napier  Shaw’s  successor  as  Director  of  the  British  Meteorological  Office,  Dr.  George  C. 
Simpson,  recently  emphasized  the  fact  that  meteorology  had  changed  and  was  now  less 
an  observational  study  of  the  weather  than  a  study,  largely  deductive  and  mainly  mathema¬ 
tical,  of  the  atmosphere  as  a  whole.  In  other  words,  mathematicians  and  physicists  and 
in  a  less  degree  chemists  are  beginning  to  find  that  there  may  be  problems  of  both  interest 
and  profit  in  Atmospherics,  using  the  term  in  its  broad  and  proper  sense  and  not  in  the 
limited  sense  of  some  recent  English  writers,  namely,  static  electrical  disturbances  in 
connection  with  wireless.  No  man  has  done  more  than  Sir  Napier  Shaw  to  treat  the  at¬ 
mosphere  as  a  tremendous  thermal  engine.  After  some  forty  years,  off  and  on,  of  thought 
and  trial  he  has  brought  this  as{)ect  into  “the  region  of  calculation”  with  an  indicator  dia¬ 
gram  with  temperature  and  entropy  co-ordinates.  It  was  Shaw,  too,  who  gave  us  in  his  “Prin- 
cipia  Atmospherica”  the  idea  of  a  strophic  balance,  from  which  came  the  study  and  usage 
of  geostrophic  winds. 

The  present  volume  is,  borrowing  a  phrase  from  Dr.  Simpson,  “full  of  new  ideas  and  new 
views  of  old  ideas.”  It  is  a  collection  of  essays  in  which  the  author  exercises  his  right  to  pass 
from  climatology  to  physics  and  dynamics  with  an  excursion  of  some  length  into  agricul¬ 
ture,  or  rather  the  relation  between  w'eather  and  crops.  He  elaborates  three  new  and  in¬ 
genious  principles,  viz:  (1)  the  motion  of  air  under  balanced  forces,  w’hich  is  of  course  the 
state  of  affairs  in  the  open;  (2)  the  “eviction”  of  air  by  turbulence  as  an  inevitable  concomi¬ 
tant  of  convection;  and  (3)  resilience  of  the  air,  to  which  is  due  effective  stratification. 

What  will  most  interest  geographers  in  the  present  volume  is  the  series  of  maps,  twenty- 
four  plates  in  all,  showing  the  distribution  of  certain  meteorological  elements  over  the 
northern  and  southern  hemispheres.  Sir  Napier  l>elieves  that  maps  are  the  most  enchanting 
form  of  literature,  and  he  would  have  every  schoolboy  own  an  atlas  of  his  ow'n  at  the  age  of 
ten. 

The  diagrams  in  the  book  are  clear,  and  the  half-tone  cloud  reproductions  come  out 
nicely.  The  typography  of  the  hook  is  excellent. 

Alexander  McAdie 


The  Climatic  Sequence  During  and  Since  the  Ice  Age 

C.  E.  P.  Brooks.  The  Evolution  of  Climate.  With  a  preface  by  G.  C,  Simpson.  173 
pp.;  bibliogrs.,  index.  Benn  Bros.,  Ltd.,  London,  1922.  8s.,  6d.  8}^  x  5}^  inches. 

No  events  in  the  earth’s  history  have  made  a  deeper  impression  on  human  thought  or 
given  rise  to  more  speculation  in  regard  to  their  causes  than  the  ice  ages,  those  great 
tragedies  in  the  life  of  the  earth’s  fauna  and  flora. 

The  continued  interest  in  this  subject  is  proved  by  the  fact  that  in  the  past  three  years 
no  less  than  five  treatises  of  merit  and  originality  have  appeared  offering  radically  differ¬ 
ent  explanations  of  the  ice  ages.  These  are  Humphreys’  “Physics  of  the  Air,”  1920;  Wege¬ 
ner’s  “Die  Entstehung  der  Continente  und  Ozeane,”  1920;  Spitaler’s  “Das  Klima  des 
I  Eiszeitalters,”  1921;  Huntington  and  Visher’s  “Climatic  Changes,”  1922;  and  Brooks’ 

I  “The  Evolution  of  Climate,”  1922.  It  is  the  last-named  that  is  discussed  here. 

In  Brooks’  book  the  author  begins  by  recounting  many  of  the  hypotheses  which  have 

I  been  advanced  to  explain  these  catastrophes.  These  may  be  classified  under  the  follow¬ 

ing  heads: 

(i)  V'^ariations  in  the  amount  of  solar  radiation. 

(2)  Variations  in  the  amount  of  solar  heat  passing  through  the  atmosphere  of  the 
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t-arth.  (The  solar  radiation  may  be  intercepted  by  dust  in  the  atmosphere  or  by  certain 
gases — such  as  carbon  dioxide,  ozone,  or  water  vapor — which  vary  in  amount.) 

(3)  Variations  in  the  eccentricity  of  the  earth's  orbit  and  in  the  inclination  of  the 
earth’s  axis  to  the  plane  of  the  ecliptic. 

(4)  Variations  in  the  latitude  of  places  on  the  globe  due  to  continental  drift. 

(^5)  V’ariations  in  the  distribution  and  elevation  of  land  surfaces  on  the  globe. 

To  these  might  have  been  added  at  least  two  other  possible  variables,  namely,  (6) 
variations  in  the  rate  of  the  earth’s  rotation,  due  to  the  combined  effect  of  the  irregular 
shrinkage  of  the  earth  and  the  retardation  from  tidal  friction,  and  (7)  variations  in  the 
salinity  of  the  oceans  causing  reversals  in  the  surface  currents  between  equator  and  pole. 
Variations  in  the  speed  of  the  earth’s  rotation  would  cause  the  water  of  the  oceans  to 
approach  or  recede  from  the  pole,  leaving  larger  land  masses  exposed.  The  continents  might 
also  respond  slowly  to  such  an  influence.  Variations  in  the  salinity  of  the  oceans  might  be 
caused  by  small  rainfall  with  great  evaporation  in  the  equatorial  regions  at  one  epoch 
and  large  rainfall  with  small  evaporation  at  another. 

It  is  pointed  out  in  various  p>arts  of  the  book  that  any  acceptable  explanation  of  the 
ice  p)eriods  must  meet  the  following  conditions  disclosed  by  the  researches  of  geologists 
over  the  land  surfaces  of  the  globe.  First,  there  have  been  several  ice  ages  during  geo¬ 
logical  time,  sepjarated  by  long  intervals  of  milder  climate.  Second,  these  ice  ages  oc¬ 
curred  simultaneously  in  Eurasia  and  .America  and  in  the  northern  and  southern  hemi¬ 
spheres.  Third,  at  the  time  of  the  ice  ages  there  was  a  great  increase  in  precipitation  in 
the  equatorial  region,  but  no  great  change  in  tempjerature.  As  a  result  of  the  great  pre¬ 
cipitation  the  glaciers  on  high  tropical  mountains  increased  greatly  in  extent  and  de¬ 
scended  to  near  sea  level  before  melting.  Fourth,  there  was  a  great  increase  in  precipita¬ 
tion  in  regions  which  are  now  arid,  like  central  and  southeastern  .Asia,  the  Sahara,  the 
southwestern  United  States,  northern  Mexico,  and  central  Australia.  Fifth,  the  ice  ages 
were  not  continuously  cold,  but  there  were  pulses  of  great  severity  followed  by  milder 
intervals  in  which  the  jee  p>artially  or  entirely  disappx:ared.  Sixth,  the  last  ice  age  termi¬ 
nated  between  10,000  and  20,000  years  ago  as  is  proved  conclusively  by  the  researches  of 
De  (ieer  in  Europ)e  and  the  wearing  of  the  Niagara  gorge  in  America.  Seventh,  the  ice 
ages  have  been  preceded  or  accomp)anied  by  great  changes  in  the  land  surfaces  of  the 
globe. 

In  considering  the  various  hypotheses,  the  author  discards  the  hypothesis  of  solar  vari¬ 
ations  as  a  cause  of  the  ice  ages,  because  in  the  case  of  solar  variations  the  effects  of  these 
variations  must  be  greater  at  the  equator  than  at  the  poles,  while  the  fall  of  temporature 
during  the  ice  ages  was  at  its  maximum  near  the  poles  and  least  near  the  equator.  “More¬ 
over,  there  is  not  the  slightest  direct  evidence  in  support  of  such  a  theory,  and  it  can  only 
be  admitted  when  all  other  hypotheses  have  failed.”  My  own  researches  in  Argentina, 
much  of  which  is  still  unpublished,  have  shown  that  small  variations  in  solar  radiation 
produce  conditions  over  the  earth’s  surface  so  similar  to  those  described  as  conditions 
of  the  ice  age  that  it  is  difficult  to  avoid  the  conclusion  that  an  intensification  of  these 
variations  might  have  produced  an  ice  age. 

The  author  discards  the  dust  screen  hypothesis  as  a  cause  of  glaciation  on  the  ground 
that,  “It  would  require  an  enormous  output  of  volcanic  dust  to  reduce  the  tempjerature 
surticiently:  but  in  any  case  the  relation,  if  any,  between  vulcanicity  and  tempjerature 
during  the  geological  ages  is  rather  the  reverse  of  that  supposed  by  Humphreys,  pjeriods 
of  maximum  volcanic  action  coinciding  more  frequently  with  high  tempjeratures  than 
with  low.”  One  wonders  whether  Mr.  Brooks  is  sure  of  his  facts  in  this  case.  It  seems 
as  if  volcanic  activity  would  be  associated  with  the  upheavals  and  changes  in  the  land 
areas  of  the  glacial  epjochs. 

In  regard  to  the  hypothesis  of  variations  in  the  amount  of  carbon  dioxide  in  the  at¬ 
mosphere  he  says,  “But  it  is  now  known  that  the  terrestrial  radiation  which  this  gas  is 
capable  of  absorbing  is  taken  up  equally  readily  by  water  vapor,  of  which  there  is  always 
sufficient  present,  and  variations  of  carbon  dioxide  cannot  have  any  appreciable  effect.” 
Reasons  for  discarding  this  theory  are  more  fully  explained  by  Humphreys. 

Croll’s  and  Spitaler’s  hypotheses,  based  on  astronomical  conditions,  are  thrown  out 
of  court  by  the  fact  that  the  astronomical  data  indicate  that  the  last  ice  age  should  have 
l)een  about  80,000  years  ago,  while  the  geological  data  indicate  that  it  terminated  some 
10,000  to  20,000  years  ago. 

In  regard  to  Kreichgauer’s  and  Wegener’s  theory  of  pjole  wandering  he  says,  “In  the 
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first  place,  theories  of  this  class  demand  that  the  glaciation  occurred  in  different  regions 
at  widely  different  times,  whereas  we  shall  see  in  the  following  pages  that  the  evidence 
points  very  strongly  to  a  double  glaciation  during  the  Quaternary  occurring  simulta¬ 
neously  over  the  whole  earth  .  .  .  Secondly,  we  know  that  the  last  phase  of  this  glacia¬ 
tion,  known  as  the  Wisconsin  stage  in  America  and  the  Wurmian  in  Eurofie,  was  highly 
developed  only  20,000  years  ago  and  probably  reached  its  maximum  not  more  than  30,000 
years  ago.  In  the  last  5000  years  there  have  been  no  appreciable  changes  of  latitude,  at 
least  in  Eurasia,  and  it  seems  impossible  for  the  extensive  alterations  required  in  the 
geography  of  the  world  by  Wegener’s  theory  to  have  taken  place  in  so  short  a  time.” 

In  regard  to  the  hypothesis  of  glaciation  being  due  to  changing  land  surfaces  he  says, 
“The  geographical  theory,  which  states  that  the  Ice  Age  was  brought  about  by  elevation 
in  high  latitudes,  and  by  changes  in  the  land  and  sea  distribution,  though  never  seriously 
challenged,  has  suffered  until  recently  from  a  lack  of  precision.  The  present  author  at¬ 
tempted  to  remedy  this  by  a  close  mathematical  study  of  the  relation  of  temperature  to 
land  and  sea  distribution  at  the  present  day.”  The  author  then  proceeds  to  present  the 
results  of  his  very  interesting  and  painstaking  studies  of  the  influence  of  land  masses 
and  of  water  and  ice  surfaces  on  the  temperature  at  different  latitudes.  These  results 
lead  to  the  conclusion  that,  given  a  sufficient  increase  in  the  extent  and  elevation  of  the 
land  surfaces  in  high  latitude,  there  would  be  a  sufficient  fall  of  temperature  to  account 
for  the  ice  ages. 

In  explanation  of  the  occurrence  of  the  various  ice  ages  and  of  the  glacial  epochs  simul¬ 
taneously  in  both  hemispheres,  he  says,  “The  alternation  of  perkxls  of  crustal  deformation 
with  periods  of  quiescence  has  frequently  been  noticed  and  has  been  termed  the  ‘geolog¬ 
ical  raythm.’  It  may  be  attributed  to  the  gradual  accumulation  of  small  strains  during 
a  quiescent  period  until  the  breaking  point  is  reached,  when  earth  movements  take  place 
until  equilibrium  is  restored,  when  the  process  is  repeated.”  The  world-wide  simultaneous 
occurrence  of  crustal  deformations  suggests  a  cosmical  origin,  and  the  author  thinks  that 
the  effective  agency  may  be  the  slowing  down  of  the  earth's  rotation  under  the  influence 
of  tidal  friction. 

Chapters  111  to  XV’  are  devoted  to  the  history  and  description  of  the  evidence  of  the 
ice  ages  and  of  the  intervening  milder  climates  in  different  regions  of  the  world,  including 
a  story  of  the  changes  in  animal  and  plant  life  and  the  attendant  meteorological  condi¬ 
tions.  Although  one  may  feel  some  disappointment  in  the  author’s  reasons  for  abandoning 
some  of  the  explanations  of  the  ice  ages,  this  part  of  the  lx)ok  is  of  the  greatest  interest; 
and  students  of  the  ice  periods  will  find  here  a  condensed  statement  of  the  literature  of 
the  subject  written  in  a  clear  and  attractive  manner,  with  numerous  references  for  those 
who  wish  to  pursue  the  subject  further. 

In  Chapters  XVT  and  XVII  the  author  gives  the  story  of  the  climatic  fluctuations  since 
the  glacial  epoch  based  on  investigations  of  peat  bogs  in  Europe  by  Henry  and  others, 
of  .Alpine  glaciers  by  Rabot  and  Bruckner,  of  tree  growth  by  Douglass,  of  past  meteor¬ 
ological  and  geographical  changes  by  Huntington,  and  of  climatic  changes  made  directly 
by  himself. 

Chapter  XVI 1 1  treats  ver>'  briefly  of  climatic  influences  in  the  development  of 
man. 

The  book  concludes  with  an  appendix  on  the  factors  of  temperature,  giving  a  summary 
of  his  own  investigations  of  the  influence  of  land  and  water  on  temperature.  This  sum¬ 
mary  is  all  too  brief  and  would  be  difficult  of  comprehension  by  persons  who  had  not 
read  the  account  of  the  original  investigation  published  in  the  Quarterly  Journal  of  the 
Royal  Meteorological  Society  from  which  it  is  quoted.  It  would  have  been  clearer  had  he 
reproduced  the  whole  article. 

H.  H.  Clayton 


The  Seas  of  the  Dutch  East  Indies 

S.  P.  L’Honore  Naber  and  Others.  De  Zeeen  van  Nederlandsch  Oost-Indie.  ix  and  506 
pp.;  maps,  diagrs.,  ills.,  bibliogr.,  index.  Kon.  Nederl.  Aardrijk.  Genoot.  E.  J.  Brill, 
Leiden,  1922.  ii  x7>^  inches. 

This  noble  work,  published  under  the  direction  of  the  Dutch  Geographical  Society,  is 
one  of  which  any  nation  might  well  be  proud.  Its  preparation  was  decided  upon  in  iqiSi 
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anil  it  has  now  been  issued  in  celebration,  a  year  in  advance,  of  the  fifty  years  of  the  Society’s 
existence,  1873-1923.  Eight  authors  have  colloborated  in  its  production.  The  history’  of 
exjiloration  is  treated  by  Naber  (pp.  1-53) ;  sounding  and  depths  by  G.  F.  Tydeman  (pp.  55- 
1241;  temperature  and  composition  by  VV.  E.  Ringer  (pp.  125-177);  maritime  meteorology 
and  tides  by  J.  P.  Van  der  Stole  (pp.  178-212);  biology  by  Max  Weber  (animals,  pp.  213- 
249  and  VV’eber-van  Bosse  (plants,  pp.  250-271);  geology  by  G.  A.  F.  Molengraaff 
(pp.  272-357);  and  coasts  by  J.  M.  Phaff  (pp.  358-494).  A  gootl  table  of  contents  precedes 
the  text,  but  unfortunately  the  last  chapter  alone  has  an  index,  and  no  list  of  tables  of  maps 
U  given. 

( )nly  a  few  items  can  be  selected  from  the  immense  fund  of  material  presented,  for  men¬ 
tion  here.  In  Tydeman’s  chapter,  the  Sulu  sea,  with  a  temperature  of  10.2 ®C.  from  a  depth 
of  500  meters  to  the  bottom  at  over  4500  meters,  is  still,  as  it  was  when  its  peculiar  features 
were  discovered  by  the  Challenger  nearly  50  years  ago,  the  most  striking  example  of  a  nearly 
eiu  losed  marine  basin,  a  small  mediterranean.  Rut  not  less  remarkable  than  this  and  the 
other  deep  basins  among  the  islands  of  the  archipelago  is  the  extraordinary  foredeep,  or 
long  and  narrow  depression,  off  the  eastern  coast  of  the  Philippines  with  a  maximum  depth 
of  over  8500  meters.  A  similar  forerleep  but  of  less  profundity  is  indicated  parallel  with 
and  southwest  of  Sumatra  and  Java.  The  contrast  of  these  great  depressions  with  the 
smooth  and  shallow  floors  of  the  Sunda  and  south  China  seas — the  Sunda  platform — in 
the  northwest,  and  of  the  Arafura  sea — the  Sahul  platform — adjoining  .Australia  is  well 
brought  out  on  a  map,  i  :io,ooo,ooo,  reproduced  from  an  atlas  of  the  Dutch  East  and  West 
Indies,  on  which  increasing  depths  are  indicated  by  eight  shades  of  blue. 

Molengraaff’s  chapter  on  geology,  summarized  and  extended  from  his  earlier  essays, 
contains  a  great  amount  of  geographical  information.  For  example,  he  explains  the  con¬ 
trasts  of  depths  just  mentioned  as  characterizing  unstable  and  stable  parts  of  the  earth’s 
crust.  In  the  unstable  areas,  where  deep  seas  and  lofty  islands  alternate,  a  direct  sympathy 
is  found  l>etween  the  recent  deformation  of  the  crust  in  anticlinals  and  synclinals,  and  the 
form  of  the  surface  in  arches  above  and  in  troughs  below  sea  level.  One  of  the  most  signi¬ 
ficant  illustrations  of  this  sympathy  is  found  in  the  Tukang-Besi  group  of  small  islands, 
southeast  of  Celebes,  where  two  anticlinal  belts  show  elevated  coral  reefs,  and  two  alternat¬ 
ing  synclinal  belts  show  atolls.  The  distribution  of  coral  reefs  throughout  the  archipelago 
is  finely  shown  on  a  special  chart;  all  the  islands  which  bear  elevated  reefs  lie  in  the  unstable 
area  alx)ve  noted.  The  opportunity  for  reef  formation  in  that  area  is  ascribed  to  diastrophic 
changes  of  island  level;  but  in  the  stable  area,  where  most  of  the  reefs  are  fringes,  their 
formation  is  associated  with  the  post  glacial  rise  of  ocean  level. 

One  of  the  most  striking  of  Molengraaff’s  conclusions  concerns  the  closely  related  fish 
fauna  of  the  rivers  of  central  northeastern  Sumatra  and  of  western  Borneo,  now  separated 
by  from  200  to  300  miles  of  the  shallow  Sunda  sea.  It  is  explained  that  during  the  glacial 
lowering  of  ocean  level  the  shallow  Sunda  platform  was  laid  bare;  that  the  rivers  of  the 
two  great  islands  were  then  extended  towards  each  other  until  they  became  engrafted  on 
a  common  trunk  river  which  flowed  northward  to  the  somewhat  greater  depths  of  the 
southern  China  sea;  and  that  w'hile  thus  confluent  the  branch  rivers  acquired  the  com¬ 
munity  of  fish  fauna  which  they  still  retain  since  they  have  been  betrunked  by  the  post¬ 
glacial  rise  of  ocean  level.  No  better  example  can  be  found  of  the  relation  of  physiographic 
changes  to  faunal  distribution — a  relation  w’hich  ought  always  to  be  borne  in  mind  by 
biological  collectors. 

.\nother  conclusion  of  Molengraaff’s  is  that  the  Sunda  platform  is  a  submerged  peneplain, 
which  was  worn  down  on  w’eak  rocks  to  its  present  flatness  during  the  lower  stands  of  the 
o^ean  in  the  glacial  period;  but  the  extraordinary  flatness  of  the  platform,  as  revealed  by 
innumerable  soundings  on  large-scale  charts,  is  much  more  suggestive  of  the  equable  dis¬ 
tribution  of  fine  sediments  under  the  waves  of  a  shallow  sea  during  conditions  like  those  of 
today  than  of  erosion  during  epochs  w'hen  the  sea  was  absent.  Erosion  with  respect  to  a 
lowered  baselevel  undoubtedly  took  place  during  those  epochs,  witness  the  minutely 
embayed  island  shore  lines  which  Molengraaff  cites  southeast  of  the  Malay  Peninsula  and 
west  of  Borneo;  but  as  these  islands  consist  of  granites  and  other  resistant  rocks,  it  is 
doubtful  w’hether  all  the  erosion  that  their  now  submerged  slopes  have  suffered  could  have 
been  accomplished  during  the  low-water  stands  of  the  glacial  ocean.  Some  regional  sub¬ 
sidence  also  may  be  invoked. 
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The  Calendar  and  Its  Reform 

Alexander  Philip.  The  Calendar:  Its  History,  Structure  and  Improvement,  xi  and 
104  pp.;  bibliogr.,  index.  The  University  Press,  Cambridge,  1921.  9  x  inches. 

This  discussion  is  at  once  compact  and  comprehensive,  forming  a  useful  textbook  for 
reference  and  containing  considerable  material  of  general  interest. 

We  find  the  basis  of  all  measurement  of  time  in  the  periodic  movements  of  the  earth, 
giving  us  the  day  and  the  year,  and  of  the  moon,  giving  us  the  month.  A  calendar  is  de¬ 
fined  as  “an  attempt  to  establish  fixed  relations  between  the  day,  the  month,  and  the 
year.”  The  difficulties  of  calender  construction  arise  from  the  fact  that  the  year  is  not 
an  exact  multiple  either  of  the  day  or  of  the  month,  nor  the  month  an  exact  multiple  of 
the  day.  Calendars  have  taken  three  forms:  (i)  solar,  which  give  the  year  its  true  length 
and  the  month  an  arbitrary  value;  (2)  lunar,  which  observe  the  true  month  and  have  an 
arbitrary  year;  and  (3)  lunisolar,  which  try  to  adjust  the  discrepancies  between  true 
month  and  true  year  by  intercalations. 

The  ancient  Greek  and  Jewish  calendars  illustrate  the  lunisolar  type;  while  the  Mo¬ 
hammedan  calendar  is  the  unique  example  of  a  purely  lunar  form,  in  which  12  lunations 
compose  a  year,  and  no  attempt  is  made  to  maintain  any  constant  relation  between  the 
months  and  seasons.  The  Julian  and  the  present  Gregorian  calendars  were  derived  from 
the  early  Latin  calendar,  a  solar  form.  It  is  interesting  to  note  that  as  early  as  the  second 
century  before  Christ  the  Greek  astronomer  Hipparchus  detected  a  slight  excess  in  the 
generally  accepted  year  length  of  3655^  days.  This  accumulated  excess,  centuries  later, 
led  to  the  (Gregorian  reform  of  the  Julian  calendar.  (On  early  calendars  see  also  the  article 
by  .Moses  B.  Cotsworth:  The  Evolution  of  Calendars  and  How  to  Improve  Them,  Bull. 
Pan  Atner.  Union,  Vol.  54,  1922,  pp.  543-570.) 

With  the  introduction  of  the  Jewish  seven-day  week  the  Julian  calendar  lost  the  great 
advantage  of  perpetuity,  .\pparently  the  Nordic  peoples  had  a  five-day  week  from  which 
we  derive  the  names  of  our  week  days,  Tuesday  to  Saturday  inclusive.  The  author  points 
out  that  Saturday  is  not  named  for  Saturn,  as  tradition  runs,  but  may  be  derived,  quite 
appropriately,  from  the  Norse  for  bath  day,  or  washing  day. 

The  additional  complexity  occasioned  by  this  new  element  in  the  calendar  called  for 
tables  and  almanacs  to  show  the  relation  between  the  day  of  the  week  and  the  day  of  the 
month.  Of  particular  difficulty  were  the  calculations  required  to  determine  the  date  of 
Easter.  The  probable  dates  of  the  nativity  (4  B.C.)  and  the  crucifixion  (.\pril  7,  30  A.D.) 
are  the  subject  of  an  interesting  discussion.  It  appears  that  the  use  of  the  Christian  era 
in  dating  did  not  become  general  till  the  eighth  century  or  later. 

In  concluding,  the  author  points  out  the  chief  defects  of  the  present  Gregorian  calen¬ 
dar — the  discord  between  month  day  and  week  day  and  the  too  diverse  lengths  of  the 
half  years,  quarter  years,  and  months.  It  is  suggested  that  these  defects  may  be  most 
simply  corrected  as  follows:  Take  one  day  from  .August  and  add  it  to  the  following  Febru¬ 
ary  (to  avoid  disturbing  the  date  of  the  vernal  equinox).  Exclude  one  day  every  year, 
and  two  days  in  leap  year,  from  enumeration  as  days  of  the  week,  though  they  should 
remain  in  the  monthly  enumeration,  and  should  occur  at  the  end  of  a  week,  month,  and 
quarter.  Each  quarter  would  then  contain  three  months,  13  weeks,  or  91  days,  barring 
only  the  sequestrated  day,  or  days.  February  29  and  May  31  might  conveniently  serve 
as  the  extra  days.  If  this  were  done,  the  quarters  and  seasons  would  begin  with  the  Sun¬ 
days,  December  I,  March  i,  June  I,  and  September  I,  though  January-  i  might  still  be 
considered  the  beginning  of  the  calendar  year.  Each  week  could  then  acquire  an  individ¬ 
uality  by  virtue  of  its  fixed  position  in  the  year.  By  thus  establishing  a  constant  relation 
fjetween  the  day  of  the  month  and  the  day  of  the  week  we  should  have  eliminated  the 
most  troublesome  fault  of  our  present  calendar  without  seriously  disturbing  our  tradi¬ 
tional  methods  of  dating. 

Eleanor  S.  Brooks 

The  Earliest  Geographical  Treatise 

\V.  A.  Heidel.  Anaximander’s  Book,  the  Earliest  Known  Geographical  Treatise.  Proc. 
Amer,  Acad,  of  Arts  and  Set.,  Vol.  56,  1921,  No.  7,  pp.  239-288. 

Anaximander,  one  of  the  foremost  Ionian  thinkers  and  a  pioneer  in  exact  science,  pupil 
or  friend  of  Thales,  lived,  according  to  the  computation  of  Apollodorus  of  Athens,  from 
61 1  to  547  B.C.  Despite  the  fact  that  his  speculations  on  astronomy  and  on  the  form 
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of  the  earth — which  he  believed  to  be  cylindrical,  the  upper  circular  surface  being  the 
hahitable  part — were  fantastic,  he  will  always  be  remembered  for  two  things  of  primary 
imjjtjrtance  in  mathematical  geography — for  the  invention  of  the  gnomon,  or  primitive 
sundial,  and  for  drawing  the  first  map  of  the  earth’s  surface. 

The  gnomon,  according  to  Favorinus  (who  is  quoted  by  Diogenes  Laertius),  was  set 
up  at  Sparta.  It  was  a  perpendicular  staff  or  column,  the  length  of  whose  shadow,  corre¬ 
sponding  with  the  course  of  the  sun,  could  be  marked  off  on  the  ground  in  feet.  It  could 
determine  the  solstices  and  equinoxes  and  was  of  the  greatest  importance  in  early  astro¬ 
nomical  and  geographical  science,  since  for  ages,  in  fact  down  to  the  time  of  the  great 
.\lexandrine  astronomer-geographer  Eratosthenes  of  the  third  century  before  Christ, 
when  the  sphericity  of  the  earth  was  fully  worked  out,  it  was  the  only  instrument  known 
to  the  Greeks  for  determining  terrestrial  latitudes.  While  late  writers — Diogenes  Laertius, 
Suidas,  Eusebius — attribute  its  invention  to  Anaximander,  Herodotus,  who  wrote  a  cen- 
tur>’  after  the  latter’s  death,  says  it  was  long  before  known  to  the  Babylonians.  Prob¬ 
ably,  therefore,  the  Ionian  scientist  merely  introduced  it  to  the  Greek  world;  in  any  case, 
he  was  one  of  the  earliest  known  Greeks  to  make  scientific  use  of  the  instrument  in  cos¬ 
mology,  astronomy,  and  geography. 

Still  more  important  was  Anaximander’s  map,  an  invention  ascribed  to  him  by  Eratos¬ 
thenes  (quoted  by  Strabo),  Diogenes  Laertius,  and  .Agathemerus.  How  difficult  a  task 
it  was  in  those  early  days  to  make  such  a  map  is  disclosed  by  the  meager  knowledge  of 
geography  so  far  attained.  Without  doubt  the  tablet  mentioned  by  Herodotus  in  his 
account  of  the  Ionian  revolt  in  500  B.C.  (Bk.  V’,  Ch.  49)  was  an  adaptation  of  .Anaxi¬ 
mander’s  map,  which,  as  we  learn  from  the  third-century  geographer  .Agathemerus,  was 
refined  by  Hecataeus,  the  renowned  geographer  of  the  generation  following  .Anaximander. 

The  importance  of  Anaximander's  inventions  and  of  his  book  “On  Nature”  for  the 
beginnings  of  geographical  knowledge  among  the  Greeks  is,  then,  excuse  enough  for  the 
critical  and  exhaustive  study  of  Professor  Heidel.  It  may  be  said  that  between  the  covers 
of  this  little  brochure  of  fifty  pages,  so  packed  with  information  and  reasonable  inference, 
everything  has  been  said  that  can  throw  any  light  on  the  achievements  of  this  early  Greek 
scientist. 

Dr.  HeideTs  work  is  divided  into  three  sections.  Part  1,  containing  half  of  the  whole 
work  (pp.  240-266),  is  largely  concerned  with  a  discussion  of  Anaximander’s  lost  book 
“On  Nature.”  Dr.  Heidel  concludes  that  such  a  treatise  was  current  in  antiquity  and 
was  regarded  as  a  genuine  work  of  Anaximander.  He  believes  that  the  titles  of  various 
l)ooks  attributerl  to  the  philosopher-scientist  by  the  lexicographer  Suidas — “Tour  of  the 
Larth,”  “On  the  Fixed  Stars,”  “Sphere,”  and  “some  other  treatises"  not  further  specified — 
were,  like  the  title  “On  Nature,”  late  in  origin,  and  “quite  possibly  at  least  in  part”  (p. 
252)  subtitles  of  the  latter,  thus  indicating  its  wide  scope. 

The  map  of  the  earth  is  first  attributed  to  .Anaximander  by  Diogenes  Laertius,  of  the 
first  century  before  Christ,  in  1  is  handbook  on  the  “Lives  ...  of  the  Philosophers", 
but  through  what  intermediaries  we  cannot  say.  His  testimony  is  supported  by  the  geo¬ 
graphical  tradition,  especially  by  statements  found  in  Strabo,  who  lived  in  the  time  of 
.\ugustus,  and  in  .Agathemerus.  Stralx),  in  two  passages,  quotes  the  geographer  Eratos¬ 
thenes,  the  famous  Alexandrine  librarian,  as  presenting  .Anaximander  as  a  geographer;  in 
the  second  passage  he  says  that  .Anaximander  made  such  a  map,  and  he  also  adds  that 
in  his  day  a  geographical  treatise  was  attributed  to  the  same  scientist,  which,  however, 
he  does  not  consider  sufficiently  authenticated.  .Agathemerus  also  records  that  Anaxi¬ 
mander  was  the  first  “to  venture  to  depict  the  inhabited  earth  on  a  tablet.” 

Part  II  (pp.  266-278)  is  chiefly  concerned  with  the  philosophical  content  of  .Ansixi- 
niander’s  f)ook — the  origin,  history,  and  future  of  the  cosmos  and  its  contents.  Certain 
natural  phenomena  were  explained  in  the  book,  e.g.  the  obliquity  of  the  zodiac,  eclipses, 
nature  of  the  heavenly  bodies,  origin  of  the  sea  and  its  saltness,  meteorological  phe¬ 
nomena,  etc.  Here  .Anaximander’s  treatment  was  probably  chronological  and  historical 
in  character. 

In  Part  III  (pp.  278-288)  the  author  discusses  the  sources  of  information  about  the 
early  Milesian  thinkers  which  lie  outside  the  “doxographic”  or  philosophical  tradition. 
Since  this  tradition  is  derived  immediately  from  Theophrastus,  the  pupil  of  Aristotle, 
and  therefore  is  .Aristotelian  in  origin,  we  must  get  behind  .Aristotle  and,  wherever  possible, 
check  his  account  by  information  from  other  sources  than  the  doxographi. 

In  conclusion  (pp.  287-288)  Professor  Heidel  attempts  to  frame  a  picture  of  this  little- 


654 


THE  (iE;(XiRAPHIC  AL  REVIEW 


known  but  all-important  work,  “On  Nature.”  He  believes  that  its  spirit  was  historical 
since  it  sketched  the  life  story  of  the  cosmos,  and  that  its  exposition  was  chronological 
as  it  discussed  the  origin  of  the  world  and  the  earth  and  life,  the  evolution  of  species,  and 
especially  the  evolution  of  man  and  his  works.  Heroic  genealogies  seem  to  have  joined 
the  interval  elapsing  between  the  beginnings  of  man  and  the  disposition  of  peoples  and 
habitats  in  the  time  of  Anaximander.  At  that  point  also  were  doubtless  introduced  the 
explanations  of  natural  phenomena.  Unfortunately  such  a  book  \^ould  soon  become  anti¬ 
quated,  although  the  later  schools  of  philosophy  and  geography  would  always  be  inter¬ 
ested  in  it. 

Dr.  Heidel’s  work  is  remarkably  free  from  typographical  and  other  errors.  Despite  the 
fact  that  the  style  at  times  is  over-condensed  and  labored  and  even  involved  and  that 
it  is  marred  here  and  there  by  certain  mannerisms,  on  the  w'hole  nothing  but  praise  can 
l)e  given  to  his  attempt  to  reconstruct  the  contents  of  what  is  “for  us  at  once  the  earliest 
known  prose  treatise  and  the  earliest  known  literary  document,  whether  in  verse  or  prose’ 
(p.  285)  of  Ionian  science.  It  is  only  unfortunate  that  the  ancient  records  of  so  important 
a  lxK)k  are  so  meager  and  so  grudging — since  from  its  impetus  may  be  traced  so  many 
traditions,  “growing  in  volume  and  progressively  differentiating  themselves”  (p.  286), 
until  they  finally  develop  separate  and  distinct  sciences — cosmogony,  scientific  medicine, 
geography,  history,  and  metaphysics. 

Walter  Woodbirn  Hyde 


•Ax  Eighteenth  Centi  ry  Scientist  on  Egypt 

.A.  E.ycroi.x  and  G.  Daressy.  Dolomieu  en  figypte  (30  Juin  1798-10  Mars  1799).  viii 
and  140  pp.;  map.  Mhnoires  Prcsentcs  d  I’lnst.  d'Egypte,  Vol.  3,  1922,  Cairo 

.■\mong  the  distinguished  company  of  scientists  asscxiated  with  Napoleon  Bonaparte’s 
Egyptian  ex|)edition  (1798-1799)  was  the  famous  professor  of  geology  at  the  £cole  des 
.Mines,  Deodat  Dolomieu,  whose  name  is  perpetuated  in  the  mineral  do/omiYe  and  in  the 
Dolomite  Mountains.  Some  of  the  lectures  delivered  by  the  geologist  before  the  In¬ 
stitute  of  Egypt  (formed  at  the  time  under  Bonaparte’s  auspices)  and  certain  of  his 
notes  are  here  published  for  the  first  time. 

Dolomieu  was  a  close  observer  and  exact  thinker.  His  notes  on  Alexandria  contain  a 
wealth  of  observations  on  the  topography  and  antiquities  of  the  city  and  on  changes 
which  had  taken  place  in  the  i>ast.  .A  lei  ture  on  the  causes  of  the  destruction  of  the  archi¬ 
tectural  monuments  of  Egypt  ascrilies  their  disintegration  to  the  mechanical  effects  of 
rapid  alternations  of  extreme  heat  and  cold,  and  extreme  dryness  and  damp  (from  dew), 
rather  than  to  chemical  decomposition. 

More  significant  from  the  geographical  point  of  view  was  a  long  discourse  on  the  agri¬ 
culture  of  the  Nile  delta,  which,  though  written  over  a  century  ago,  may  well  stand  com¬ 
parison  with  some  of  the  best  essays  in  human  geography  of  the  modern  French  school. 
Dolomieu  notes  two  distinct  agricultural  regions  comprising  the  delta  north  and  south 
of  a  line  from  Rahmaniah  to  Mansurah.  In  the  northern  region  the  land  stands  at  a  gen¬ 
erally  lower  elevation  above  the  river  channels  than  in  the  southern.  Irrigation,  hence, 
was  more  feasible.  In  the  southern  region  the  relatively  higher  level  rendered  irrigation 
difficult.  Though  inundated  at  the  time  of  the  flood,  most  of  this  land  became  parchtd 
with  drought  throughout  the  remainder  of  the  year.  The  principal  crops  of  the  northern 
district  were  rice  and  sugar  cane;  of  the  southern,  wheat,  barley,  clover,  beans,  flax,  and 
indigo.  With  the  exception  of  flax  these  are  all  important  at  the  present  time  as  well; 
on  the  other  hand,  cotton  and  corn  (maize)  have  assumed  the  foremost  place. 

Having  explained  concisely  the  determining  physiographic  elements  in  Nile  delta  agri* 
culture,  Dolomieu  goes  on  to  discuss  the  technique  of  cultivation  of  various  crops,  the 
systems  of  land  tenure,  and  the  economic  status  of  the  fellahin.  He  warns  against  the 
prejxjsterously  e.xaggerated  estimates  current  in  his  time  of  the  fertility  of  the  Nile  valley 
and  against  a  widespread  belief  that  agriculture  in  that  country  required  little  or  no  work. 
His  comments  on  the  extreme  conservatism  of  the  fellah  have  been  substantiated  by 
more  recent  writers. 

The  nineteenth  century  has  brought  many  changes  in  Egyptian  husbandry:  new  croj)s, 
new  markets,  new  methods  of  irrigation  and  cultivation.  Dolomieu’s  account  is  of  partic¬ 
ular  value  as  a  dispassionate  and  scientific  picture  of  conditions  before  Western  influen(t*^ 
In'gan  to  I)e  felt. 
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Travels  in  North  America  and  Europe  a  Century  Ago 

J.  L.  Mesick.  The  English  Traveller  in  America,  1785-1835.  viii  and  370  pp.;  bibliogr. 
index.  (Columbia  University  Studies  in  English  and  Comparative  Literature.) 
Columbia  University  Press,  New  York,  1922.  8  x  5K  inches. 

S.  R.  Roget,  edit.  Travel  in  the  Two  Last  Centuries  of  Three  Generations.  254  pp.; 
ills.,  index.  T.  Fisher  Unwin,  Ltd.,  London,  1921.  9x6  inches. 

From  books  of  travel,  “Journals,"  “Impressions,"  “Notes,"  “Sketches,"  “Personal  Nar¬ 
ratives,”  and  the  like,  some  penetrating,  some  superficial.  Miss  Mesick  has  drawn  to¬ 
gether  a  multitude  of  observations  on  various  phases  of  American  life  and  character 
(luring  the  formative  period  of  the  United  States.  The  United  States  was  by  no  means 
neglected  by  the  ubiquitous  English  tourist  even  in  the  early  years  of  the  last  century, 
and  especially  during  the  second  and  third  decades  many  adventurous  wanderers  crossed 
the  Atlantic. 

.Among  the  many  motives  which  induced  Englishmen  to  visit  this  country,  two  were 
foremost:  the  desire  to  find  a  home  with  fresh  opportunities  in  the  New  World  and  the 
love  of  travel  for  pleasure. 

In  general  the  British  tourists  did  not  wander  from  the  beaten  track.  They  stopped 
in  the  principal  cities  of  the  E^st,  they  looked  upon  Niagara  Falls,  a  few  ventured  be¬ 
yond  the  Appalachians  or  as  far  as  New  Orleans;  but  on  the  whole  they  kept  clear  of  those 
wilder  tracts  where  the  difficulties  of  travel  were  severe.  Rarely  or  never  did  they  enter 
the  country  beyond  the  Mississippi  or  the  great  wilderness  between  the  Ohio  valley  and 
the  Gulf  of  Mexico,  and  even  northern  New  England  was  avoided.  Their  narratives 
give  many  a  vivid  picture  of  the  modes  of  American  travel:  the  hardships  of  journeys 
over  rough  roads  (often  of  corduroy  in  the  backwoods)  in  none-too-comfortable  stage- 
roaches,  the  comparatively  palatial  accommodations  of  the  early  river  steamboats,  the 
easy-going  democracy  and  abundant  fare  of  the  inns. 

In  this  connection  attention  is  directed  to  the  readable  book  edited  by  S.  R.  Roget. 
This  volume,  with  its  attractive  illustrations,  includes  excerpts  from  the  diaries  and  let¬ 
ters  of  Mr.  Roget 's  forbears  recording  incidents  of  travel  in  western  Europe  between 
1779  and  1872  and  a  journey  in  the  United  States  in  1818.  The  passages,  which  were 
originally  written  without  thought  of  publication,  contain  no  ver>'  profound  observa¬ 
tions.  Their  value  lies  in  the  intimate  details  they  provide  of  personal  experiences  on 
journeys  made  under  circumstances  widely  different  from  those  which  prevail  at  the 
present  day. 


Strategic  Geography  of  the  British  Empire 

\’aughan  Cornish.  A  Geography  of  Imperial  Defence,  xii  and  154  pp.;  maps,  index. 

Sifton,  Praed  &  Co.,  Ltd.,  London,  1922.  9x6  inches. 

Designed  as  a  text  for  army  promotion  examinations,  this  book  is  calculated  to  appeal 
to  British  civilians  generally  as  w'ell  as  to  military  officers,  for  Imperial  defence  “is  eminently 
a  citizen’s  subject."  Therefore  it  is  written  in  nontechnical  language,  and  the  simplest 
gi-ographic  concepts  are  carefully  stated. 

With  rapid  brush  the  first  chapter  sketches  leading  facts  and  forces  of  distribution  of 
population,  agriculture,  mining,  manufacturing,  and  transportation.  Inevitably  the  attempt 
to  compress  the  outlines  of  world  geography  into  thirty-five  pages  entails  statements  so 
broad  that  their  implications  tend  to  be  ambiguous  or  inaccurate.  The  second  chapter  is 
(lescril)ed  as  “an  account  of  the  development  and  constitution  of  the  British  Empire,"  in¬ 
serted  because  British  captains  must  face  an  examination  w'hich  includes  this  topic  along 
with  Imperial  Military'  Geography.  It  has  no  other  justification  for  its  inclusion,  and  its  title, 
“National  Geography  of  the  British  Empire,”  is  misleading. 

The  remaining  half  of  the  l)ook  deals  with  the  strategic  geography  of  the  British  Empire. 
The  sections  treating  of  oversea  areas  are  rather  sketchy,  and  at  several  points  the  reader  is 
left  with  assertions  of  geographic  weakness  or  strength  that  is  neither  obvious  nor  supported 
by  demonstration:  e.  g.  it  is  not  self-evident  that  the  Falkland  Isles  and  Fiji  are  of  equal 
importance  to  British  strateg>'  with  Gibraltar,  Malta,  Aden,  and  Singapore;  and  the  threat 
to  British  power  of  French  Somaliland  and  St.  Pierre  and  Miquelon  needs  more  than  as¬ 
severation  to  command  acceptance.  On  the  other  hand,  the  pages  on  the  defence  of  (ireat 
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Britain  constitute  a  closely  reasoned  and  cogent  geographic  argument  which  leads  to  a  com¬ 
pelling  and  startling  conclusion.  This  section  is  the  prime  contribution  of  the  book. 

There  are  two  or  three  brief  and  useful  expositions  scattered  through  the  study,  incidental 
to  the  main  themes.  Although  not  new,  hitherto  the  subjects  they  cover  have  not  been 
stated  so  simply.  One  such  is  the  environmental  setting  of  Islam  in  India.  Another  is  a 
survey  of  the  political  geography  of  Russia  which  amplifies  that  of  Fairgrieve  in  his  “Geog¬ 
raphy  and  World  Power.”  A  third  is  a  statement  of  the  relations  of  land  and  ocean  trade 
routes. 

It  is  to  Ik*  hopc<l  that  the  writer  will  one  day  give  us  a  study  of  the  strategy  of  the  British 
Empire  as  valuable  as  his  discussion  in  this  v'olume  of  the  strategy  of  the  British  Island. 

D.  S.  Whittlesey 

N.VRR.XTIVE  of  a  VoYAt.E  IN  THE  EASTERN  PACIFIC 

W.  H.  Hohbs.  Cruises  Along  By-ways  of  the  Pacific.  162  pp.;  maps,  diagrs.,  ills.  The 
Stratford  Co.,  Boston,  1923.  $2.50.  jyi  \  5  inches. 

Professor  Hobbs  recently  undertook  a  voyage  to  the  island  arcs  l)etween  Japan  and  the 
East  Indies  in  order  to  study  the  tectonic  relations  of  the  atoll-raised-reef-volcano  complex 
in  a  region  of  active  mountain  building.  This  volume,  a  part  of  the  contents  of  which  appeared 
in  Current  History,  is  a  personal  narrative  of  the  journey.  It  is  an  entertaining  account 
of  the  aspect  of  some  inaccessible  but  important  places  and  explains  for  the  layman  the 
objects  of  the  cruise.  The  author  had  most  unusual  facilities  for  study  in  the  Bonin  and 
\’olcano  Islands  and  the  Marianne,  Caroline,  and  Pelew  festoons,  visiting  Yap,  seeing  the 
Fey  Islands  and  the  little-known  islands  of  the  W'estern  Pelew's  (North  and  South  Sonsoral, 
Warren  Hastings,  Current,  and  Lord  North  Islands).  This  w'as  rendered  possible  through  a 
courteous  and  generous  co-operation  of  the  Japanese  and  United  States  naval  authorities. 
From  the  Pelews  the  journey  proceeded  via  Manila,  Malampaya  Sound,  and  Macassar, 
through  Sape  Strait  into  the  Indian  Ocean,  thence  through  Sunda  Strait  to  Tandjong  Priok 
and  to  Singapore,  the  projected  investigation  of  the  Nicobar  and  Andaman  Islands  being 
abandoned  owing  to  the  recall  of  the  mine  sweeper  Bittern  to  Cavite. 

Professor  Hobbs  makes  interesting  remarks  on  the  survey  of  the  Carolines,  Mariannes, 
and  Pelews,  and  of  their  rapid  improv'ement  by  the  Japanese.  He  describes  the  flourishing 
conditions  of  these  islands  under  the  Japanese  mandate  and  gives  an  imjKjrtant  account 
of  the  growing  commercial  activity  of  Macassar.  His  technical  results,  which  are  of  great 
interest  to  students  of  the  geology  of  the  Pacific,  are  now  in  course  of  piublication  (e.g. 
Annates  de  Geographie,  Vol.  23,  1922,  pp.  485-495). 
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REPORT  OF  A  CONFERENCE  ON  CYCLES* 

In  the  furtherance  of  researches  on  the  problem  of  cycles.  President  Merriam, 
of  the  Carnegie  Institution,  called  a  conference  of  leading  investigators,  which 
was  held  at  Washington  on  December  8  and  g,  ig22.  The  first  session  was 
devoted  to  the  nature  of  the  problem,  the  methods,  criteria,  and  conclusions  in 
various  fields;  the  second  to  a  discussion  of  the  application  of  the  method  of  cycles 
in  the  fields  of  paleontology  and  archeology;  and  the  final  session  was  concerned 
with  the  refinement  of  methods  and  the  correlation  of  the  problems  in  the  differ¬ 
ent  subjects. 

The  value  of  the  conference  method  in  furthering  the  study  of  cycles  is  admir¬ 
ably  demonstrated  by  the  brief  papers  and  discussions  that  follow.  There  are 
so  many  phases  of  the  question  that  the  correlation  of  the  work  of  all  the  prin¬ 
cipal  investigators  is  essential  to  rapid  progress.  In  addition,  there  are  so  many 
specialties  involved  that  no  one  person  can  possibly  be  proficient  in  all.  The 
results  attained  up  to  this  time  promise  ever-widening  scope  and  importance 
to  investigations  of  this  class  in  their  bearing  on  many  fundamental  human 
problems. 

INTRODUCTION 

Nature  of  the  Problem  of  the  Cycle 
By  F.  E.  Clements 

At  the  outset  it  appears  desirable  to  have  a  clear  understanding  of  the 
term  cycle,  so  that  differences  of  definition  may  not  befog  discussion.  In 
general  scientific  use  the  word  denotes  a  recurrence  of  different  phases,  of 
plus  and  minus  departures,  which  are  often  susceptible  of  exact  measure¬ 
ment.  It  has  no  necessar\’  relation  to  a  definite  time  interval,  though  this 

•Paper*  uere  contributed  by  F.  E.  Clements,  Carnenie  Institution;  A.  E.  Douglass,  University  of  Arizona; 
I).  T.  MacDougal.  Desert  Laboratory,  Tucson,  Ariz.;  H.  L.  Moore,  Columbia  University;  Ellsworth  Hunting* 
t  in.  Vale  University;  Ernst  Antevs;  T,  Wayland  Vaughan,  U.  S.  Geological  Survey;  C.  F.  Marvin,  U.  S. 
Wi  ather  Bureau;  C.  G.  .Abbot,  Smithsonian  Institution;  W.  S.  .Adams,  Mt.  Wilson  Solar  Observatory,  Cal. 
1  liose  taking  part  in  the  discussion  included  W.  J.  Humphreys,  U.  S.  Weather  Bureau;  L.  A.  Bauer,  Carnegie 
Institution;  C.  F.  Brooks,  Clark  University;  Isaiah  Bowman,  American  Geograpliical  Society;  G.  R.  Wieland. 
\'dle  University;  David  White,  U.  S.  Geological  Survey;  Neil  M.  Judd,  U.  S.  National  Museum;  Sylvanus  G. 
Mersey,  Carnegie  Institution. 
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is  frequently  a  characteristic  of  astronomical  cycles.  Apart  from  the  familiar 
c>cles  of  the  day,  the  lunar  month,  and  the  year,  the  one  best  known  is  the 
sun-spot  recurrence,  to  which  the  term  c>xle  is  almost  universally  applied. 
This  furnishes  convincing  evidence  that  the  significance  of  the  term  resides 
in  the  fact  of  recurrence  rather  than  in  that  of  the  time  interv’al,  since  the 
sun-spot  cycle  has  varied  in  length  from  7  to  17  years  since  1788,  while  the 
minimum-maximum  phase  has  ranged  from  3  to  5  years  and  the  maximum- 
minimum  phase  from  6  to  8  years  since  1833.  In  consequence,  it  seems 
desirable  to  use  cycle  as  the  inclusive  term  for  all  recurrences  that  lend 
themselves  to  measurement,  and  period  or  periodicity  for  those  with  a 
definite  time  interval,  recognizing, however,  that  there  is  no  fixed  line  between 
the  two.  On  this  basis,  there  can  be  no  question  of  the  existence  of  climatic 
and  other  cycles,  though  there  may  l)e  the  gravest  doubt  of  the  reality  of 
I)eriodicities  in  climate  beyond  that  of  the  year. 

It  is  convenient  to  distinguish  cycles  as  physical,  biological,  and  demial, 
the  last  term  denoting  those  that  appear  in  the  social  processes  of  human 
communities.  Of  the  physical  cycles,  the  day,  lunar  month,  and  year  may 
be  dismissed  as  familiar  periodicities,  and  attention  may  be  directed  to 
those  of  an  irregular  time  interval.  The  most  fascinating  of  these  is  the 
sun-spot  cycle,  which  has  been  the  storm  center  of  investigation  for  a 
hundred  years  or  more,  its  causative  relation  to  terrestrial  climate  and 
weather  often  approaching  proof  but  as  yet  never  attaining  it.  The  most 
important  of  the  climatic  cycles  are  those  of  rainfall,  temperature,  and 
pressure,  the  first  l)eing  of  outstanding  significance  in  human  affairs.  Geo¬ 
logically,  cyxles  of  deformation,  erosion,  sedimentation,  and  vTilcanism  are 
of  fundamental  importance,  though  often  more  or  less  interrelated.  The 
primary  cy'cles  in  plants  and  animals  are  related  to  the  season  and  the  year, 
as  exhibited  in  growth,  the  annual  rings  of  trees,  reproduction,  etc.  Cycles 
of  evolution,  though  real,  are  less  marked,  while  those  of  migration  and 
invasion  are  of  unique  significance,  especially  where  peoples  are  concerned. 
Striking  examples  of  these  also  occur  in  the  cycles  termed  successions  by  the 
ecologist,  in  which  new  communities  are  developed  in  bare  or  denuded 
places.  The  chief  demial  cycles  are  those  of  production,  transport,  prices, 
wages,  employTnent,  etc.,  which  find  their  expression  in  such  phases  as  goo<l 
times  and  hard  times,  progress  and  reaction,  war  and  peace. 

Cycles  may  be  further  distinguished  with  respect  to  duration,  intensity, 
or  relative  position.  In  the  simple  sun-spot  cycle  of  10-13  years  may  l)e 
distinguished  a  double  cycle  of  much  greater  intensity  at  the  maxima  and 
of  twice  the  length.  The  absolute  minimum  of  zero  sun  spots  has  twice 
recurred  at  an  interval  of  approximately  100  years,  and  the  prolonged  sun¬ 
spot  minimum  from  1645  to  1715  suggests  still  larger  cycles.  It  also  appears 
probable  that  phases  may  coincide  or  interfere  to  prcxluce  very'  different 
effects  when  two  or  more  cy  cles  are  concerned,  as  in  the  case  of  deformation, 
sun  spots,  and  vulcanism.  Cycles  may  likewise  be  considered  with  reference 
lo  their  causes,  though  it  is  obvious  that  the  causal  relation  must  be  the 
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chief  theme  of  further  research.  There  can  be  slight  question  of  the  cause- 
anil-effect  relation  l^etween  rainfall,  crops,  and  prices;  but  there  is  more 
doubt  as  to  how  far  this  control  extends  in  demial  cycles,  and  it  is  impossible 
to  link  rainfall  and  sun  spots  causally  at  the  present  time. 

The  enormous  advantage  derived  from  the  methcxi  of  cycles  is  that  of 
prediction  in  the  broad  sense  of  the  term.  In  the  case  of  the  weather,  pre¬ 
diction  deals  with  fairly  definite  events  which  are  to  take  place  in  a  certain 
I  interval  of  time;  and  much  greater  accuracy  is  possible  in  the  case  of  many 
astronomical  cycles.  On  the  other  hand,  it  is  at  present  impossible  to  pre¬ 
dict  at  the  time  of  a  sun-spot  maximum  the  year  of  the  next  maximum 
or  of  the  intervening  minimum,  though  this  can  be  done  with  increasing 
certainty  as  each  phase  develops.  Definite  prediction  of  the  year  of  maxi¬ 
mum  drought  or  wetness  in  any  particular  climatic  cycle  is  still  more  difficult 
of  approach.  However,  it  is  certain  that  phases  of  dryness  and  wetness  recur 
constantly,  in  the  western  United  States  especially,  and  that  demial  pro¬ 
cesses  can  be  profitably  modified  or  controlled  in  accordance  with  them. 
This  is  particularly  true  of  the  grazing  industry  in  the  West,  in  which  a 
projier  contraction-expansion  system  based  upon  intelligent  care  of  the 
ranjje,  proper  feeding  reserves,  and  the  manipulation  of  the  herd  would 
practically  eliminate  the  disastrous  effects  of  drought.  If  the  apparent 
connection  between  major  sun-spot  maxima  and  drought  be  confirmed  as 
a  j;eneral  rule,  it  will  be  possible  to  anticipate  drought  with  some  definite¬ 
ness  as  to  year  by  means  of  the  annual  progression  of  sun-spot  numbers. 

It  is  felt  that  the  best  attack  upon  the  problem  of  climatic  cycles  can  be 
made  through  rainfall  and  that  the  western  United  States  and  Canada  offer 
a  most  promising  field  for  this  investigation,  at  least  inasmuch  as  dry  and 
wet  phases  produce  great  differences  in  vegetation  and  crops  and  the  train 
of  consequences  that  ensue.  It  also  seems  extremely  probable  that  similar 
(ycles  occurred  in  the  past  and  that  the  study  of  tree  rings  and  clay  laminae 
in  the  recent  past  has  given  the  paleoecologist  a  new  tool  for  the  application 
of  the  principle  of  uniformity  to  the  geological  record. 

PAPERS 

Conclusions  From  Tree-Ring  Data 
By  A.  E.  Douglass 

The  conclusions  here  presented  include  the  dating  and  measurement  of 
over  110,000  rings  in  nearly  500  trees,  chiefly  the  yellow  pine  in  the  South¬ 
west  and  the  Sequoia  gigantea.  The  dating  has  the  assurance  obtained  by  a 
thorough  application  of  the  principle  of  cross  identification,  in  which  each 
tree  assists  in  correcting  the  errors  of  its  neighbors.  The  influence  of  topog¬ 
raphy  has  been  studied,  and  the  agreement  which  a  single  tree  will  probably 
show  with  the  average  is  known.  More  than  200  curves  have  been  plotted 
and  mounted  for  special  analysis  in  the  White  Periodograph,  whose  flexi- 
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bility  in  the  study  of  undetermined  variations  far  exceeds  that  of  any  other 
process  known  to  the  writer.  In  this  analysis  individual  tree  records  may 
be  compared  with  other  individuals  or  with  group  averages  as  to  cyclical 
characteristics. 

The  first  group  of  conclusions  depjends  upon  individual  characteristics 
such  as  the  width  of  a  ring  in  reference  to  its  immediate  neighbors,  the 
( (inspicuousness  of  the  dark  or  autumn  portion  of  the  ring,  the  occasional 
division  of  the  dark  part  into  subordinate  parts,  and  other  individual  char¬ 
acters.  These  conclusions  are: 

1.  The  dating  of  rings  is  certain  when  cross  identification  has  been  care¬ 

fully  applied. 

2.  In  the  dry  climate  of  Prescott,  Arizona,  tree  growth  agrees  with  local 

rainfall  with  an  accuracy  of  70  to  85  per  cent,  depending  on  the  use 
of  a  conserv-ation  factor. 

3.  The  relative  dating  of  ancient  ruins  in  the  Southwest  has  been  accom¬ 

plished  by  application  of  the  principles  of  cross  identification. 

4.  A  relation  to  topography  is  evident.  Trees  having  considerable  soil 

moisture  exhibit  complacent  rings,  and  trees  with  limited  moisture 
exhibit  sensitive  rings  in  which  a  better  relation  to  the  annual  pre¬ 
cipitation  may  be  found. 

5.  In  the  yellow  pines  of  Arizona  individual  trees  agree  admirably  with 

the  mean  of  many;  and  the  average  of  a  small  number,  such  as  five, 
gives  excellent  results,  while  a  still  smaller  number  may  prove  of 
value. 

6.  A  definite  character,  smallness,  in  one  ring  (1851)  has  been  traced 

across  750  miles  (California  to  Colorado). 

The  collective  study  of  rings  means  taking  them  in  groups  whose  minimum 
number  is  probably  three  or  four.  It  may  or  may  not  inv'olve  smoothing 
the  original  record.  But  it  has  been  found  that  smoothing  decreases  the 
number  of  short  periods  whose  origin  may  be  accidental.  In  mounting  the 
curves  for  these  tests  the  ordinates  are  referred  to  what  is  called  a  cutting 
or  mat  line  and  not  usually  to  the  zero  line  of  the  plot.  Many  tests  have 
been  made  to  see  if  this  slight  variation  introduces  error  but  without  finding 
any.  The  following  conclusions  have  been  formulated. 

1.  Scotch  pines  around  the  Baltic  Sea  show  variations  of  rings  in  close 

agreement  with  the  sun-spot  numbers.  This  cycle  therefore  shows 
conspicuously  in  at  least  this  one  species  of  tree  over  a  considerable 
area  and  extending  back  over  90  years.  Hemlocks  in  V^ermont 
show'  a  similar  agreement,  with  a  phase  displacement. 

2.  A  group  of  cycles  consisting  chiefly  of  one  about  19  years  and  another 

about  22  years  (apparently  the  double  sun-spot  period)  has  been 
traced  across  250  miles  of  country.  This  refers  to  the  accurate 
comparison  between  yellow’  pines  in  northern  Arizona  and  several 
groups  of  the  same  species  in  northwestern  New'  Mexico  and  south- 
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western  Colorado.  Evidence  of  climatic  origin  is  here  indicated, 
because  climate  is  the  common  factor  over  this  large  region. 

3.  Cycles  in  individual  trees  in  the  Flagstaff  region  have  75  per  cent  or 

more  resemblance  to  a  standard  periodogram  of  that  region.  This 
conclusion  has  been  reached  in  a  series  of  dating  tests  applied  to 
certain  125-year  sequences  of  rings  whose  dating  w’as  unknown  at 
the  time  of  testing. 

4.  Cycles  between  10  years  and  35  in  the  Arizona  yellow  pine  show  a 

50  per  cent  resemblance  to  sequoia  cycles  of  similar  length  on  the 
basis  of  comparison  of  large  groups  of  trees.  This  result  has  been 
derived  in  an  extensive  series  of  dating  tests  between  these  two 
regions. 

5.  A  topographic  factor  appears  in  the  sun-spot  cycle  exhibited  by  the 

trees  of  Arizona  and  California.  The  yellow  pines  in  the  dry  regions 
of  Arizona  show  it  best,  the  upland  sequoias  have  it  partly  concealed 
by  other  cycles,  while  the  well-w'atered  basin  sequoias  show  it  least. 

6.  A  striking  historical  confirmation  of  the  sun-spot  cycle  in  the  Arizona 

pines,  as  well  as  in  the  sequoias,  has  appeared  in  connection  with  the 
researches  of  Spoerer  and  Maunder  upon  early  observations  of  sun 
spots. 

Records  of  Tree  Growth 
By  I).  T.  MacDougal 

The  evidence  which  may  be  obtained  from  the  study  of  the  growth  layers 
of  coniferous  trees  will  doubtless  be  found  to  be  much  more  valuable  than 
that  from  any  other  tree  trunks.  The  leafy  mechanism  and  the  structure  of 
the  wood  have  remained  unchanged  in  some  species  for  extended  periods  of 
geological  time. 

Dendrographic  records  have  been  made  of  the  trunks  of  18  species  of 
trees  in  various  localities  from  the  Atlantic  to  the  Pacific,  at  altitudes  from 
sea  level  to  8000  feet.  The  records  of  72  growth  years  are  now  available. 
Half  of  the  species  studied  were  coniferous,  and  three-fourths  of  the  records 
are  from  pine  and  redwood  trees. 

The  analysis  of  the  information  concerning  the  activity  of  15  Monterey 
pines  shows  that  the  local  topography  and  the  drainage  exercise  a  remark¬ 
able  influence  on  the  amount  of  growth  regardless  of  illumination.  Thus, 
two  trees  within  20  meters  of  each  other  at  the  Coastal  Laboratory  at 
Carmel,  Cal.,  are  so  differently  placed  that  one  made  a  basal  layer  of  wood 
8  mm.  in  thickness  during  the  last  season,  and  the  other  one  a  layer  0.75  mm. 
in  thickness. 

Beyond  this  the  main  factors  which  influence  growth  and  which  may 
vary  from  season  to  season  are:  the  water  supply  as  furnished  by  precipita¬ 
tion  and  present  in  the  soil;  the  course  of  the  temperature;  the  food  supply, 
which  is  composed  largely  of  the  material  stored  on  the  outer  layers  of  the 
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trunk  during  the  previous  season  and  to  which  the  activity  of  the  green 
leaves  contributes  directly  during  any  season  to  some  extent;  the  length 
of  the  season  in  which  the  above  agencies  are  at  an  optimum. 

In  the  speaker’s  own  w’ork  the  available  water  supply  in  the  soil  has  been 
found  to  be  the  one  which  determines  the  end  of  the  growing  season  in  the 
Monterey  pine.  The  following  illustration  may  be  quoted.  In  July,  1919, 
the  water  in  the  soil  at  the  Coastal  Laboratory  having  fallen  to  5  per  cent 
in  the  soil  around  the  roots,  the  formation  of  wood  ceased.  A  tree  (Monterey 
pine  No.  i)  was  irrigated  for  two  days  only,  and  with  the  supply  thus  made 
available  the  growth  was  resumed  with  a  resultant  formation  of  wood  of 
greater  thickness  than  that  of  the  earlier  part  of  the  season. 


Economic  Cycles 
By  H.  L.  Moore 

The  graph  of  an  index  number  of  general  prices  shows  oscillations  that 
are  indicative  of  fortunes  made  and  fortunes  lost ;  of  business  buoyancy  and 
business  bankruptcies;  of  excessive  demand  for  labor  and  of  degrading 
unemployment.  The  discovery  of  the  chief  causes  of  these  oscillations  is 
the  principal  problem  in  economic  research,  and  their  mitigation  is  the 
principal  objective  in  economic  reform.' 

In  the  quest  for  regularities  it  is  allowable  to  entertain  the  hypothesis 
that  both  natural  and  social  causes  are  at  work.  If  the  natural  causes  are 
partly  responsible,  they  must  operate  primarily  through  agriculture,  which 
in  turn  affects  general  prices  not  only  through  the  prices  of  food  and  clothing 
but  also  through  the  prices  of  organic  raw  materials  of  manufacture.  If 
agricultural  variability  is  a  responsible  factor,  the  fluctuations  in  agricul¬ 
tural  productivity  will  be  traceable  to  meteorological  fluctuations.  If  these 
last  are  cyclical,  then  a  constituent  in  the  movement  of  general  prices  will 
be  proved  to  be  cyclical,  and  its  origin  will  be  traced  to  a  natural  cause. 

The  probability  of  the  reality  of  a  cyclical  influence  becomes  very  great 
if  an  exhaustive  and  independent  analysis  of  the  various  types  of  data 
reveals  the  same  cycles  with  similar  phases.  When  the  method  of  the 
periodogram  is  used  as  the  instrument  of  analysis,  eight-year  cycles  with 
corresponding  phases  are  revealed  in  the  rainfall  of  the  United  States,  the 
yield  per  acre  of  nine  crops  in  the  United  States,  the  prices  of  agricultural 
products,  the  price  of  wheat  in  the  United  Kingdom  for  160  years,  and  the 
index  numbers  of  general  prices  for  a  century. 


Cycles  of  Health 
By  Ellsworth  Huntington 

During  the  last  two  years,  1921  and  1922,  physicians  and  especially 
public  health  authorities  have  been  greatly  interested  in  the  remarkably 
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low  death  rate  for  the  United  States  as  a  whole.  It  is  often  said  that  this  is 
due  to  improved  sanitary  measures  and  to  the  fact  that  the  influenza  in 
1918  carried  off  numbers  of  the  weaker  population.  Doubtless  there  is 
much  truth  in  both  of  these  ideas,  but  there  is  reason  to  think  that  a  good 
deal  of  the  improvement  is  due  to  the  fact  that  during  the  past  two  years 
ihe  weather  has  been  unusually  favorable.  Cycles  of  health  are  as  clearly 
defined  as  cycles  of  any  other  kind.  The  range  from  one  part  of  a  cycle  to 
another  often  amounts  to  20  or  30  per  cent.  Besson,  who  has  made  a  careful 
analysis  of  the  death  rate  in  Paris,  declares  that  the  death  rates  from  pneu¬ 
monia  and  infantile  diarrhoea  are  so  closely  a  function  of  the  weather  that 
the  rates  of  any  special  week  can  be  calculated  within  a  few  per  cent,  pro¬ 
vided  the  rate  for  the  year  and  the  condition  of  the  weather  for  two  or  three 
weeks  are  known.  A  similar  result  appears  from  a  study  of  daily  deaths  in 
New  York.  This  study  is  being  carried  on  by  the  Committee  on  the  Atmos¬ 
phere  and  Man  of  the  National  Research  Council  with  the  co-operation  of 
the  New  York  Life  Insurance  Company  and  the  Metropolitan  Life  Insur¬ 
ance  Company, 

Another  study  which  has  been  made  by  the  same  Committee  shows  a 
surprising  agreement  between  the  weather  and  the  great  influenza  epidemic 
of  1918.  By  means  of  the  arduous  but  exact  method  of  partial  correlation 
coefficients,  the  influenza  epidemic  has  been  compared  with  a  large  number 
of  environmental  and  biological  conditions.  The  problem  was  to  find  why 
the  death  rate  from  the  epidemic  varied  so  greatly  from  city  to  city.  Pearl 
and  others  had  already  considered  the  following  factors;  the  rate  of  growth 
of  the  cities;  the  density  of  their  population  per  acre;  the  ratio  of  the  sexes; 
the  age  distribution  of  the  population;  the  distance  from  Boston,  where  the 
epidemic  began;  the  latitude;  the  longitude;  the  death  rate  from  typhoid 
fever,  which  is  generally  considered  as  an  unusually  good  index  of  the 
efficiency  of  a  city’s  sanitary  system;  the  death  rates  from  tuberculosis, 
diseases  of  the  heart,  Bright’s  disease,  cancer,  and  from  all  causes.  The 
Committee  has  carried  the  matter  further  by  investigating  the  relation  of 
the  epidemic  to  the  following  conditions  of  the  weather  before  and  during 
the  epidemic:  (i)  mean  temperature,  (2)  atmospheric  humidity,  and  (3) 
change  of  temjierature  from  one  day  to  the  next.  The  surprising  feature  of 
this  investigation  is  that  when  the  method  of  partial  correlation  coefficients 
is  rigorously  applied  to  the  data  from  the  36  American  cities  for  which 
statistics  are  available,  the  only  condition  which  shows  a  significant  correla¬ 
tion  with  the  severity  of  the  epidemic  is  the  weather.  High  temjDerature 
during  the  30  days  immediately  preceding  the  epidemic  is  correlated  with  a 
high  death  rate,  as  is  high  temperature  when  the  epidemic  was  at  its  peak. 
High  humidity  immediately  before  the  epidemic,  that  is  when  the  disease 
was  fiist  being  transmitted,  is  also  correlated  with  a  high  death  rate.  On 
the  other  hand,  a  drop  in  temperature  immediately  after  the  onset  of  the 
disease  is  correlated  with  a  low  death  rate.  The  final  correlation  coefficient 
between  the  weighted  weather  elements  and  the  death  rate  from  influenza 
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and  pneumonia  during  the  epidemic  reaches  the  high  figure  of  -|-  .57  which 
is  between  7  and  8  times  the  probable  error. 

This  study  of  the  epidemic  agrees  with  a  number  of  other  recent  studies 
in  suggesting  that  cycles  of  weather  and  health  have  a  profound  influence 
on  human  well-being.  In  fact,  the  curve  of  national  prosperity  seems  to  be 
related  to  the  curve  of  health  as  closely  as  to  the  curve  of  agricultural  pro¬ 
duction. 


Cycles  in  Glacial  and  Postglacial  Deposits 
By  Ernst  Antevs 

The  climatic  conditions  during  the  retreat  of  the  last  ice  sheets  are  best 
studied  by  help  of  the  glacial  varve  or  annual  laminae  of  clays,  the  investi¬ 
gation  of  which  was  inaugurated  by  De  Geer.  While  stadial  moraines  indi¬ 
cate  the  periodical  retreat  of  the  ice  edge,  the  clays  enable  us  to  determine 
the  exact  length  and  character  of  the  periods.  They  furnish  perhaps  the 
best  material  known  for  the  study  of  long  climatic  periods  and  one  of  the 
best  for  that  of  short  ones.  The  periodicity  is  recorded  by  the  annual 
amount  of  ice  melting,  the  rate  of  recession  of  the  ice  edge,  and  the  amount 
of  sedimentation.  The  short  periods,  that  is  to  say  those  up  to  a  few  decades 
in  length,  are  best  shown  by  the  amount  of  sedimentation,  the  long  periods 
by  the  rate  of  retreat.  The  principal  factor  causing  this  periodicity  is  tem¬ 
perature,  especially  summer  temperature.  Next  in  importance  comes  pre¬ 
cipitation,  which  in  some  cases  played  a  greater  r61e  than  did  temperature. 
The  changes,  as  a  rule,  were  rapid  and  rather  marked. 

Since  the  departure  of  the  ice,  dry  and  moist  periods  have  alternated  in 
Scandinavia,  where  the  climate  has  been  intensively  studied.  The  length  of 
each  period  was  some  thousand  years.  Superimposed  upon  these  changes 
was  another  of  much  longer  range.  This  is  the  amelioration  of  climate 
which  caused  the  disappearance  of  the  last  ice  sheets  and  reached  a  climax 
from  about  5500  to  2500  years  ago,  or  perhaps  two  climaxes  about  2000 
years  apart.  The  high  summer  temperature  during  the  optimum,  according 
to  a  conservative  estimation,  was  about  1.5“  C.  higher,  and  the  vegetative 
period  about  15  days  longer,  than  at  present.  The  climatic  conditions  are 
revealed  by  the  distributk)n  of  plants  and  animals,  fluctuations  of  lake  levels, 
etc.  The  long  periods — of  thousands  of  years — are  of  fundamental  impor¬ 
tance  for  correlation.  In  Scandinavia  they  have  long  been  used  for  the 
subdivision  of  late  glacial  and  postglacial  time.  By  utilizing  them  the 
speaker  succeeded  in  correlating  the  late-glacial  history  of  New  England 
with  that  of  the  Great  Lakes  region. 

In  regard  to  Professor  Douglass’  and  Dr.  Huntington’s  studies  of  tree 
growth  and  climate  the  speaker  wished  to  emphasize  the  necessity  of  a 
very  careful  selection  of  material,  particularly  in  regions  with  abundant 
rainfall  and  relatively  cold  climate.  It  is  a  well-known  fact  that  trees  in  the 
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-ame  forest  can  record  a  hot  and  dry  summer  quite  differently,  according  to 
the  supply  of  ground  water.  It  is  necessary  to  know  the  physiological  con¬ 
dition  and  reaction  of  every  single  tree  to  rainfall  (and  temperature). 
.Another  question  is  the  elimination  of  non-climatic  features  in  the  growth- 
curves  of  the  trees. 


Sediments  and  Climate 
By  T.  Wayland  Vaughan 

It  may  be  questioned  whether  the  phenomena  under  discussion  are  cycli¬ 
cal  in  a  physical  sense.  Cycles  in  this  sense  are  illustrated  by  the  rotation 
of  the  earth  on  its  axis  and  its  revolution  around  the  sun.  There  is  recur¬ 
rence  of  similar  phases  at  regular  intervals  of  time.  If  such  phenomena  are 
plotted  as  curves  with  time  as  the  abscissas  and  phases  as  the  ordinates,  the 
length  of  the  abscissa  between  any  phase  and  the  next  similar  phase  will  be 
constant.  This  principle  is  illustrated  by  the  graph  for  the  familiar  formula, 

=  sin  X. 

The  geological  events  that  are  known  cannot  be  appropriately  charac¬ 
terized  as  cyclical  in  the  physical  sense.  For  instance,  although  there  have 
l»t*en  successive  epochs  of  mountain  building  and  glaciation,  the  phenomena 
are  not  truly  cyclic.  The  real  problem  is  to  decipher  the  character  and 
succession  of  events.  The  only  value  of  insistence  on  understanding  pre¬ 
cisely  what  is  meant  by  cycle  is  to  give  warning  that  the  successive  events 
to  be  elucidated  are  probably  not  equally  spaced  in  time;  and,  although 
they  may  be  similar  in  a  general  way,  they  probably  are  not  similar  to  one 
another  in  the  sense  that  the  successive  phases  of  the  graph  for  y  =  sin  x 
are  similar. 

.-Although  knowledge  of  sediments  is  in  an  unsatisfactory  state,  much 
assistance  in  deciphering  the  geological  history  of  a  region  may  be  derived 
from  a  careful  investigation  of  the  sedimentary  rocks.  Even  now  it  is  pos¬ 
sible  to  recognize  deposits  that  were  laid  down  under  conditions  of  arid  and 
humid  climates  and  thereby  gain  additional  information  on  climatic  fluctua¬ 
tions.  It  is  not  practicable  to  give  here  a  summary  of  the  distinguishing 
features  of  sediments  formed  under  these  different  conditions,  but  the 
criteria  have  been  ably  discussed  by  Joseph  Barrell  in  a  number  of  his  papers, 
by  A.  C.  Lawson,  and  by  others. 

There  is  urgent  need  for  more  extended  study  of  the  contemporaneous 
sedimentary  processes  in  the  basin  areas  of  the  western  part  of  the  United 
States,  for  such  investigations  should  lead  to  the  recognition  of  criteria  on 
which  more  refined  interpretation  of  past  events  may  be  based.  It  is  there¬ 
fore  hoped  that  a  study  of  the  sediments  already  formed  and  those  now 
being  laid  down  in  the  West  will  constitute  a  part  of  any  extensive  program 
for  the  investigation  of  the  geological  history  of  the  basin  areas  of  the 
western  part  of  the  United  States. 
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Characteristics  of  Cycles 


By  C.  F.  Marvin  1 

In  connection  with  the  problem  of  cycles  the  speaker  would  first  urge 
that  the  terms  “cycles,”  “periods,”  etc.,  be  very  clearly  and  specifically  defined 
and  agreed  to  or  understood.  If  the  differences  which  now  exist  in  the 
meaning  of  the  terms  as  used  by  different  individuals  were  removed,  much 
of  the  difference  of  view  would  vanish.  Mere  recurrences  of  natural  phenom¬ 
ena  without  reference  to  the  time  interv'al  between  recurrences  do  not 
necessarily  constitute  cycles.  To  be  cyclic  there  must  be  systematic  recur¬ 
rence. 

The  primary  obligation  of  the  Weather  Bureau  is  to  forecast  the  weather, 
and  the  principle  of  cycles  might  be  used  in  this  work  if  the  cyclical  recur¬ 
rences  are  real  and  the  magnitude  of  the  effects  are  important.  Real  cycles 
of  very  small  amplitude  would  have  very  little  forecasting  value.  In  study 
ing  a  so-called  cycle  the  following  points  should  be  raised: 

1.  Are  the  data  accurate  and  homogeneous? 

2.  Is  the  sample  representative  and  responsive  to  cosmical  influences,  or 
do  local  and  fortuitous  causes  produce  large  fluctuations? 

3.  Is  the  order  of  succession  of  the  values  fortuitous  or  non-fortuitous? 

4.  If  smoothing  formulae  or  hand-drawn  smooth  curves  are  employed, 
are  the  effects  entirely  neutral  and  devoid  of  personal  equation? 

5.  If,  as  scime  claim,  the  variations  observ'ed  in  length  and  amplitude  of 
the  cycle — such,  for  example,  as  the  differing  lengths  and  intensities  of  the 
sun-spot  cycle — are  not  of  an  accidental  character  but  are  controlled  by 
law,  then  the  proponent  of  such  a  view  must  not  only  prove  the  reality  of 
the  climatic  cycle  he  claims,  but  the  nature  and  reality  of  the  systematic 
fluctuations  in  length  and  intensity  must  be  fully  set  forth. 

Harmonic  analysis,  of  course,  is  not  adequate  to  prove  the  reality  of 
cycles.  It  simply  serves  to  measure  possible  periodic  features  of  data,  and  it 
has  the  unique  advantage  that  it  always  reproduces  the  original  data.  It  is 
doubtful  that  the  periodogram  is  sufficient,  as  very  often  the  results  do  not 
reproduce  the  original  data.  A  notable  example  of  the  use  of  this  method 
is  afforded  by  Sir  William  Beveridge’s  investigation  of  weather  and  harvest 
cycles. 

Many  remarkable  claims  and  assertions  have  been  put  forth  with  a 
measure  of  confidence  in  which  the  speaker  could  not  share  on  the  face  of 
the  proof  offered.  He  himself  had  made  a  harmonic  analysis  of  rainfall  data 
showing  24  possible  pericxis.  In  one  case  the  8-year  period  was  the  most 
C{)nspicuous  of  all.  It  is  also  present  in  a  curve  showing  the  rainfall  for  Ohio 
over  a  period  of  nearly  100  years  in  which  this  periodicity  is  most  marked 
to  about  iqoo.  The  important  point  is  that  the  phase  of  the  wave  is  about 
identical  throughout  and  exactly  in  step  with  Professor  H.  L.  Moore’s  b- 
year  cycle  in  crop  prices  and  rainfall. 
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As  regards  the  general  problem  reasonableness  is  a  highly  important 
criterion  on  both  the  physical  and  philosophical  sides.  No  claim  should 
contravene  established  knowledge.  Proof  of  cycles  by  verification  of  pre¬ 
dictions  is  the  ultimate  criterion,  but  its  utilization  is  obviously  beset  with 
difficulties.  If  climatic  features  are  the  composite  of  the  operation  of  several 
cyclical  effects,  then  past  features  must  be  capable  of  synthetic  reproduc¬ 
tion  from  cyclic  elements,  thus  affording  proof  of  the  cycles. 

Causes  of  Cycles 
By  Ellsworth  Huntington 

In  “Climatic  Changes”  and  more  fully  in  “Earth  and  Sun”‘  the  speaker 
has  discussed  a  new  hypothesis  as  to  the  causes  of  climatic  cycles.  This 
hypothesis  is  not  supposed  to  account  for  all  climatic  changes  but  only  for 
certain  phenomena  which  do  not  seem  to  be  satisfactorily  explained  other- 
w  ise.  The  main  element  of  the  hypothesis  is  the  supposition  that  the  small 
cyclonic  variations  of  the  weather  are  one  of  the  great  causes  of  the  broader 
phenomena  of  climatic  cycles  and  that  such  variations  arise  from  corre¬ 
sponding  variations  in  solar  activity.  The  basis  for  this  hypothesis  is  that 
at  present  the  weather  during  periods  of  abundant  sun  spots  appears  to 
have  the  qualities  which,  if  intensified,  would  give  rise  to  glaciation.  In 
other  words,  the  earth’s  mean  temperature  is  low,  there  are  more  storms 
than  usual,  and  the  storms  tend  to  become  concentrated  in  unusually  high 
latitudes  and  in  regions  close  to  those  where  the  great  ice  sheets  originated. 
At  times  of  few  sun  spots  the  temperature  of  the  lower  air  is  unusually  high, 
storms  are  relatively  infrequent,  and  the  storm  tracks  tend  to  lie  in  rela¬ 
tively  low  latitudes.  If  this  condition  were  intensified,  as  it  might  be  by  a 
further  diminution  in  the  activity  of  the  solar  atmosphere,  it  would  appar¬ 
ently  tend  to  produce  conditions  of  mild,  equable  climate  such  as  prevailed 
for  long  ages  in  the  middle  of  many  geological  eras. 

With  this  hypothesis,  but  not  necessarily  a  part  of  it,  I  have  been  led  to 
another  hypothesis  which  presents  a  more  puzzling  problem.  The  hypo¬ 
thesis  is  that  storminess  depends  not  only  on  the  sun’s  ordinary  radiation 
but  upon  its  electrical  emanations.  The  great  objection  to  the  hypothesis  is 
that  it  apix^ars  to  be  quantitatively  insufficient,  as  has  been  pointed  out  by 
Humphreys.  On  the  other  hand,  the  facts  of  observation  seem  to  be  explica¬ 
ble  in  no  other  way.  By  means  of  correlation  coefficients  the  interrelation¬ 
ships  between  daily  sun  spots,  atmospheric  conditions  at  Kew,  and  baro¬ 
metric  gradients  over  the  North  Atlantic  Ocean  have  been  investigated  for 
the  six  years  from  1904  to  1919.  The  relations  thus  disclosed  are  briefly  as 
follows:  (i)  The  atmospheric  electrical  potential  gradient  at  Kew  shows  a 
significant  correlation  with  sun  spots,  but  the  relation  differs  according  to 
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the  position  of  a  spot  upon  the  sun’s  visible  disk.  Spots  on  the  eastern 
margin  show  a  correlation  opposite  to  that  of  spots  on  the  western  margin; 
while  spots  in  the  southern  hemisphere  act  in  a  manner  opposite  to  that  of 
spots  in  the  same  longitude  in  the  northern  hemisphere.  Thus,  spots  in 
the  sun’s  northeastern  and  southwestern  quadrants  appear  to  have  the 
same  terrestrial  effect,  and  this  is  the  reverse  of  the  effect  of  spots  in  the 
sun’s  northwestern  and  southeastern  quadrants. 

The  barometric  gradients  over  the  North  Atlantic  show  a  similar  inverse 
relationship  to  spots  in  the  two  sets  of  solar  quadrants.  Moreover,  the 
barometric  gradients  as  well  as  the  electrical  potential  gradients  show  a 
greater  relationship  to  marginal  sun  spots  than  to  those  near  the  center  of 
the  sun’s  disk.  This  peculiar  condition  seems  to  be  in  harmony  with  the 
electrical  conditions  of  the  sun  as  determined  at  the  Mt.  Wilson  Observatory. 


There  Hale  and  his  colleagues  have  found  that  sun  spots  regularly  occur  in 
pairs,  each  pair  containing  a  leader  and  a  follower  of  opposite  electrical  sign. 
When  a  pair  with  a  positive  leader  appears  on  the  sun’s  eastern  margin,  the 
positive  leader  presumably  has  the  better  opportunity  to  shower  electrons 
on  the  earth  and  thereby  influence  the  earth’s  atmosphere;  while,  when  the 
same  pair  is  on  the  western  flank  of  the  solar  disk  and  is  about  to  disappear, 
the  negative  follower  has  the  better  opportunity.  Thus  the  passage  of  a 
pair  of  spots  across  the  solar  disk  would  be  expected  to  produce  first  one 
type  of  electrical  effect  and  then  the  other.  Moreover,  the  polarity  of  the 
sun-spot  pairs  in  the  sun’s  northern  and  southern  hemispheres  is  reversed. 
Thus  if  the  northern  pair  has  a  positive  leader,  the  southern  pair  will  have 
a  negative  leader.  Hence  a  pair  of  sun  spots  in  the  sun’s  northeast  quadrant 
would  be  expected  to  have  the  same  effect  upon  the  earth’s  electrical  activity 
as  would  a  pair  in  the  southwest  quadrant,  while  pairs  in  the  other  two 
quadrants  would  be  expected  to  have  the  opposite  effect.  This  accords 
with  the  apparent  relation  between  sun  spots  and  atmospheric  electricity 
at  Kew  during  the  six  years  from  1904  to  1909. 

An  electrical  hypothesis  is  likewise  suggested  by  certain  significant  dif¬ 
ferences  in  the  degree  of  lag  when  electrical  potential  at  Kew,  barometric 
gradients  over  the  Atlantic,  and  barometric  pressure  at  Kew  are  compared. 
The  electrical  potential  is  correlated  more  strongly  with  the  barometric 
gradients  over  the  Atlantic  Ocean  on  the  day  of  observation  than  on  any 
other  day,  but  the  correlation  with  days  following  the  electrical  condition 
is  stronger  than  with  preceding  days.  Again,  the  electrical  potential  at  Kew 
shows  an  almost  equally  strong  correlation  with  the  barometric  pressure  on 
the  day  of  observ’ation  and  on  the  succeeding  day,  but  the  correlation  is 
weak  when  the  barometric  pressure  of  the  day  preceding  the  electrical 
conditions  is  employed.  On  the  other  hand,  the  barometric  pressure  at 
Kew  shows  a  strong  correlation  with  the  barometric  gradients  over  the 
North  Atlantic  not  only  on  the  day  of  observation  but  on  the  preceding 
day.  while  the  correlation  with  the  Atlantic  gradients  of  the  succeeding  day 
is  weak.  Hence  in  this  particular  type  of  relationship,  which  is  only  one  of 
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many  ways  in  which  the  sun  influences  the  earth,  the  order  seems  to  be 
(i)  sun  spots,  (2)  atmospheric  electricity,  (3)  barometric  gradients  over  the 
Atlantic  Ocean,  and  (4)  barometric  pressure  at  Kew.  This  brings  us  face  to 
face  with  a  puzzling  dilemma:  an  electrical  hypothesis  of  atmospheric 
pressure  appears  to  be  quantitatively  impossible  according  to  the  only  exact 
mathematical  analysis  yet  made.  Nevertheless,  the  peculiar  way  in  which 
a  highly  complex  solar  condition  seems  to  fit  a  highly  complex  terrestrial 
condition  and  the  fact  that  barometric  conditions  appear  to  lag  after  the 
correlated  electrical  conditions  suggest  that  the  hypothesis  contains  some 
truth. 

Solar  Radiation 
By  C.  G.  Abbot 

The  influence  of  the  sun  on  the  earth’s  climate  is  affected  by  four  factors: 
water  vapor,  which  has  the  most  thermostatic  influence;  ozone,  carbon 
dioxide,  and  dust.  Owing  to  the  water  vapor,  increase  in  the  radiation  of 
the  sun  may  result  in  diminution  of  the  temperature  of  the  earth  by  in¬ 
creased  cloudiness.  At  times  of  maximum  sun  spots  the  solar  constant 
averages  higher,  and  the  earth’s  temperature  lower.  This  paradox  may 
have  its  cause  in  increased  cloudiness  occasioned  by  lower-lying  and  more 
numerous  ions  shot  from  the  sun  into  our  atmosphere  and  acting  as  centers 
of  condensation.  The  r61e  played  by  carbon  dioxide  is  subordinate  to  that 
of  water  vapor. 

Dust  influences  the  radiation  received  from  the  sun.  The  speaker  was 
in  Algeria  when  Katmai  erupted  on  June  6,  1912.  The  effect  of  the  dust 
caused  by  this  eruption  showed  itself  in  the  observations  two  weeks  later, 
and  during  July  and  August  the  direct  solar  radiation  at  high  sun  was 
reduced  a  maximum  amount,  as  much  as  20  per  cent.  This  reduction  was 
compensated  for  in  part  by  increased  brightness  of  the  sky.  Past  volcanic 
eruptions  and  their  influence  on  solar  radiation  have  been  traced.  Sun 
spots  together  w’ith  volcanic  eruptions  may  perhaps  have  accounted  for 
many  of  the  great  changes  in  the  weather  that  the  earth  has  experienced. 
Based  on  these  studies  of  the  past  Dr.  Humphreys  formed  his  vulcanism 
theory  of  glaciation. 

It  is  believed  that  ozone  has  an  important  influence  on  the  temperature 
of  the  earth.  Laboratory  experiments  show  that  this  gas  has  the  ability 
to  absorb  some  of  the  solar  radiation  and  prevent  it  reaching  the  earth. 
Ozone  cuts  off  all  solar  radiation  beyond  alx)ut  29tX)  angstroms.  There  is 
also  a  band  caused  by  ozone  in  the  infra-red  spectrum  exactly  where  the 
earth’s  surface  radiation  is  otherwise  most  freely  transmitted  to  space, 
ritra-violet  rays  l)elow  2(xx)  angstroms  produce  ozone,  and  those  from 
2tK)o  to  3000  angstroms  destroy  ozone.  Hence  the  fluctuation  of  solar 
radiation  in  these  regions  of  the  ultra-violet  may  greatly  alter  the  ozone 
contents  of  the  atmosphere,  and  this  in  turn  may  greatly  change  the  output 
of  terrestrial  radiation  to  space  lK)th  directly  in  the  region  of  the  ozone 
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infra-red  band  and  indirectly  by  altering  atmospheric  temperature  changing 
cloudiness.  This  complex  train  of  events  is  doubtless  closely  associated 
with  the  variation  of  the  sun  ordinarily  observed. 

\  ariations  in  the  sun  also  affect  the  amount  of  radiation  received  by  the 
earth  directly.  Between  October  15  and  October  25  of  this  year  (1922) 
the  formation  of  a  large  sun-spot  group  caused  a  5  per  cent  diminution  of  t^dia 
radiation.  Five  per  cent  of  reduction  of  radiation  occurred  on  October  21,  111 
and  Mr.  Peters  of  the  Naval  Obser\'atoiy^  reported  that  the  sun  spot  began  tl! 
to  l>e  formed  on  October  1 7  and  that  a  very  great  group  was  near  the  edge  11 
on  October  21.  This  group  was  near  the  sun’s  limb.  A  parallel  occurrence  perif 

took  place  March  15  to  26,  1920,  associated  with  an  immense  sun-spoi  have 

group  central  on  the  disk,  and  great  magnetic  storms  and  northern  lights,  f  i 
Some  authors  have  attributed  the  glacial  epoch,  even  Permian  glaciation  I  ? 


in  tropical  regions,  to  former  changes  of  the  sun,  I  i 

The  speaker  is  by  no  means  an  enthusiast  in  cycles.  For  him  the  manel  Iji 
is  rather  the  constancy  of  temperatures  to  within  a  few  per  cent  of  the  P, 
normal.  An  immense  literature  of  supposed  correlations  of  sun  spots  with  Iv  h^p 
terrestrial  affairs  has  grown  up.  But  these  correlations  are  always  irritating. 

They  run  for  a  few'  months,  then  disappear  or  l^ecome  rev'ersed.  Are  p 
they  real?  !  ■  mat 


Sun  Spots  and  Sun-Spot  Cycles 


By  \V.  S.  Adams* 


The  cyclical  character  of  the  variation  in  sun-spot  activity  has  been  I'J 


known  for  many  years.  The  average  length  of  the  interv'al  from  one  sun-spn  i;!  ^^d 
minimum  to  the  next  is  11  years,  but  the  value  ranges  between  10  and  !  j 
13  years.  Hence,  as  Maunder  has  stated,  the  phenomenon  should  not  be !  § 


called  periodic  in  the  strict  mathematical  sense.  During  a  cycle  the  behavior 


of  spots  shows  two  marked  characteristics.  In  the  first  place,  the  increase  hi 


in  number  and  area  from  minimum  to  maximum  almost  invariably  take?  ^.jj] 
place  in  a  shorter  inter\  al  than  the  decrease  from  maximum  to  minimum, 

tVio  Tiiir»ilv*rc  f  ix'ixlwf  In  tVio  42or»r\nr1  t?!  t 


.  .  ii? 

the  numliers  l^eing  alxmt  4  and  7  years,  respectively.  In  the  second  place,  ||  j 

at  a  sun-six)t  minimum  the  revival  of  activity. Ijegins  with  spots  in  solar  |i| 
latitudes  of  25°  to  35®,  but  as  the  cycle  progresses  the  latitudes  become  -jl 
lower,  until  when  minimum  is  again  reached  the  mean  latitude  is  of  the  •! 
order  of  5®.  The  mean  latitude  at  maximum  is  about  14®.  | 

Although  the  two  hemispheres  of  the  sun  show'  the  same  general  rise  =  1 
and  fall  in  spot  activity  and  the  average  cy'cle  is  the  same  for  both,  some  ■  i 
interesting  differences  are  found  in  their  behavior.  The  maximum  activity  =  | 
does  not  always  fall  at  the  same  epoch  of  the  cycle  in  the  two  hemispheres  || 
and  the  cur\'e  of  activity  which  reaches  a  single  crest  in  one  hemisphere  || 
shows  a  tendency  to  a  double  crest  in  the  other.  On  the  whole,  it  appears  |  ? 
from  a  study  both  of  the  distribution  of  sjxjts  in  latitude  and  their  rotation  i  i  ^.| 


*  This  paper  was  written  upon  request. 
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peritxls  that  the  solar  equator  of  symmetry  does  not  coincide  precisely 
with  the  equator  of  figure  but  lies  slightly  north  of  it. 

Maunder  has  also  concluded  from  an  examination  of  magnetic  storms 
that  these  follow  strictly  the  successive  returns  of  spot  groups  to  the  same 
position  on  the  sun.  Consequently  magnetic  storms  are  brought  about  by 
radiations  in  definite  directions  from  restricted  areas  of  the  solar  surface. 

The  cause  of  the  sun-spot  cycle  is  as  yet  entirely  unknown,  but  the 
evidence  seems  to  favor  strongly  the  view  that  it  lies  within  the  sun  itself 
and  is  not  due  to  external  influences.  The  analogy  to  certain  types  of  long- 
{)eriod  variable  stars  has  been  remarked  frequently.  Numerous  attempts 
have  been  made  to  derive  cycles  in  addition  to  that  of  1 1  years  but  as  yet 
with  no  very  definite  result. 


DISCUSSION 

Dr.  Humphreys  criticized  the  physics  of  Dr.  Huntington’s  solar  cyclonic 
h\-pothesis.  He  also  said  that  he  was  unaware  of  any  proved  solar  cycle 
except  the  sun-spot  cycle  or  of  any  climatic  cycle  except  the  one  of  very 
small  amplitude  that  runs  with,  and  is  owing  to,  the  sun-spot  cycle.  Cli¬ 
matic  changes,  especially  the  great  changes  of  the  geological  ages,  are 
fully  recognized;  but  we  have  no  proof  that  these  changes  are  cyclic  in  the 
sense  that  they  recurred  at  more  or  less  equal  intervals  of  time. 

We  are  sure  that  the  temperature  of  the  earth  as  a  whole  is  slightly  higher 
during  sun-spot  minima  and  lower  during  spot  maxima.  Since  the  tempera¬ 
ture  response  of  the  land  to  insolation  is  greater  than  that  of  the  ocean, 
and  since  the  amount  of  water  vapor  necessary  to  produce  saturation  be¬ 
comes  increasingly  greater  with  rise  of  temperature,  it  follows  that  in  the 
tudy  of  the  relation  of  rainfall  to  the  other  climatic  elements,  such  as 
loini)erature  and  wind,  it  is  necessary,  at  least  for  certain  regions,  to  take 
the  season  and  not  the  year  as  the  unit  of  time;  that  is  to  compare  winters 
with  winters,  and  summers  with  summers,  rather  than  one  whole  year  with 
another. 

Dr.  Humphreys  also  insisted  that  the  mere  analysis  of  a  curve  of  tempera¬ 
ture,  rainfall,  or  other  element  into  a  series  of  harmonics  was  no  proof 
that  such  harmonics  existed  in  nature. 

Dr.  L.  a.  B.\uer  stated  his  preference  for  the  more  inclusive  term 
‘cycle”  rather  than  “period”  in  the  case  of  recurrent  phenomena  whose 
periodicity  is  of  a  more  or  less  complex  character,  so  that  careful  scrutiny 
<ir  analysis  discloses  apparently  several  “periods”  or  time  intervals,  the 
real  physical  existence  of  which  is,  however,  another  matter.  The  Fourier 
analysis  is  an  excellent  device  for  the  mathematical  representation  or 
reproduction  of  a  recurrent  phenomenon;  but  we  cannot  immediately, 
without  knowledge  of  other  facts,  giv^e  physical  interpretation  to  the 
constituent  mathematical  parts  or  periods. 
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Referring  to  measures  of  solar  activity,  Dr.  Bauer  stated  that  all  available  If  tl 

data — sun-spot  numbers,  sun-spot  areas,  faculae  areas,  flocculi  areas,  n  f( 

pmminence  frequencies,  prominence  areas  and  solar-constant  ^"alues — had  fl  e 

been  utilized  in  his  studies  on  the  correlations  between  manifestations  of  -I  t< 

the  sun’s  activity  and  the  earth’s  magnetic  and  electric  activity.  As  the  ;|i  f( 

combined  result  of  his  investigations  to  date,  he  found  that,  in  general,  ti 

the  most  successful  measure  of  solar  activity,  especially  when  comparisons  i  v 

between  solar  and  terrestrial  data  are  attempted  for  smaller  intervals  than  ^ 
a  year — a  month,  let  us  say — is  a  quantity  indicativ'e  of  the  amount  of  -  j 
variability  of  sun-spottedness  during  a  given  period.  1 1  I 

Recognition  should  also  be  taken  of  such  manifestations  of  solar  activity  1 1  li 

as  are  not  immediately  disclosed  by  visual  observations.  Thus,  for  example,  I  r 

“invisible”  active  sun-spot  areas  are  revealed  at  times  at  the  Mt.  Wilson  1 1  s 

Ol^servatory’  by  means  of  the  Zeeman  magnetic  effects.  rJ  f 

In  answer  to  the  question  whether  the  magnetic  fluctuations  experienced  ( 
by  the  earth  during  a  sun-spot  cycle  might  not  be  taken  as  the  most  complete  i| 
measure  of  solar  activity  available.  Dr.  Bauer  stated  that  this  did  not 
appear  to  be  the  case,  because  of  the  well-known  lag  in  magnetic  effects  £ 

resulting  from  hysteresis  and  other  causes.  Then,  again,  not  all  of  the  1 

oljserved  magnetic  fluctuations  are  to  be  referred  to  extra-terrestrial  causes.  •  f  i 

In  connection  with  a  discussion  of  atmospheric-electric  phenomena.  |  t 

Dr.  Bauer  reviewed,  in  brief,  the  obseiA-ational  and  investigational  work  \'4  ; 

in  this  field  by  the  Department  of  Terrestrial  Magnetism.  New  facts  had  e|  i 

been  disclosed,  especially  by  the  oceanographic  work,  which  will  have  an  1 

important  bearing  upon  the  theory’  of  the  origin  and  maintenance  of  the  ;  I  i 

earth’s  electric  charge.  i 

Dr.  Brooks  commented  on  Dr.  Huntington’s  statement  to  the  eftect  Pj  ( 

that  one  line  of  evidence  supix)rting  an  electrical  hypothesis  of  solar  control  1 1  i 

of  terrestrial  weather  was  the  occasional  reversal  of  the  response  of  tenqxr-  1 1 
ature  at  some  place  in  relation  to  solar  activity.  As  reversals  in  the  polarity  |  ^ 
of  sun-spot  pairs  occur  at  times.  Dr.  Huntington  suggested  that  there  might  f  I 
be  some  connection  between  these  terrestrial  reversals  and  the  solar  rever-  ^  ! 

:  !i 

sals.  Such  reversals  on  the  earth  could,  howev’er,  readily  be  explained  | 
through  the  shifts  that  occur  in  the  positions  of  the  grand  centers  of  action.  '  ] 

A  station  near  the  center  would  at  one  time  be  so  placed  that  any  increase 
in  the  intensity^  of  the  circulation  about  the  center  would  make  the  station  ■ 
warmer,  while  at  another  time,  if  the  center  had  shifted  somewhat,  an 

lU 

increase  in  wind,  the  direction  being  opposite,  would  make  it  colder.  In  ||| 
reply.  Dr.  Huntington  said  he  recognized  this  relationship  but  that  he  '■|| 
thought  it  did  not  cover  the  whole  situation.  ‘i 

...  til 

Dr.  Brooks  also  made  reference  to  cycles  in  water  temperatures  in  relation  || 
to  temperature  and  rainfall  of  neighboring  lands.  As  an  example,  he  cited  ri 
the  circulation  of  the  North  Atlantic.  Comparing  monthly  averages  of  :.i 
temperature  of  the  surface  of  the  Gulf  Stream  in  the  Straits  of  Florida  with 
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those  of  the  eastern  Atlantic  off  Brittany,  the  eastern  temperatures  were 
found  to  reflect  in  fair  degree  the  departures  in  the  Straits  about  9  months 
earlier.  Furthermore,  following  the  cases  of  marked  departures  in  water 
temperatures  just  west  of  Brittany,  corresponding  departures  were  generally 
found  in  the  Straits  of  Florida  15  months  later.  Thus,  the  round  appears 
to  take  about  24  months.  This  might  explain  a  two-year  cycle  in  the 
weather,  which  is  quite  evident  at  times. 

Dr.  Bowman  expressed  particular  interest  in  the  curves  presented  by 
Dr.  Marvin  because  of  the  tendencies  that  Dr.  Allyn  A.  Young  of  Harvard 
had  found  on  an  examination  of  the  general  question  of  climatic  cycles  in 
relation  to  economic  cycles.  The  final  results  of  the  inv'estigation  were 
still  unpublished,  but  it  seemed  in  order  to  call  the  attention  of  the  con¬ 
ference  to  Dr.  Young’s  work  to  the  end  that  those  interested  in  that  aspect 
of  the  problem  may  get  into  direct  communication  with  him. 

Dr.  Wieland  said  that  the  studies  familiar  to  him,  those  based  on  the 
ancient  reptiles  and  especially  on  the  petrified  plants,  permitted  only 
broad  inferences  as  to  earlier  climates.  Yet,  from  years  of  touch  with  the 
silicified  plant  record  afield  and  in  the  laboratory,  he  had  gained  a  lively 
expectation  that  the  sun-spot  cycle,  in  so  far  as  a  provable  factor  in  the 
annual  weather  control,  may  l^e  found  in  evidence  in  the  growth-ring  series 
of  some  of  the  greater  petrified  forests  of  Tertiary  or  even  earlier  time.  At 
least  it  would  be  important  to  know  the  variations  and  rates  of  growth  in 
the  forests  of  the  past.  Any  detection  of  the  sun-spot  cycle  would  hold  an 
interest  perhaps  only  less  surpassing  than  the  ascertained  fact  of  its  absence. 

Dr.  Wieland  referred  to  methods  of  examination  of  the  annual  records 
of  ancient  plants  and  mentioned  specific  examples  of  fossil  forests  worthy 
of  intensive  study — those  of  the  I^amar  River  series  in  the  Yellowstone, 
and  a  remarkable  forest  of  the  Laramie  east  of  the  Big  Horn  Mountains, 
and  a  forest  in  the  valley  of  the  Picun  l.eufu  westward  from  the  northern 
extension  of  the  Patagonia  plateau  to  the  Andes,  where  Cretaceous  and 
Jurassic  sandstones  thousands  of  feet  in  thickness  contain  great  amounts 
of  })et rifled  wood. 

Growth  rings,  said  Dr.  Wieland,  have  been  detected  by  Chamberlain  in 
a  monocotyl;  while  the  discontinuous  rings  go  back  to  the  upper  mid- 
Devonian  Callixylon.  They  have  been  observed  in  a  Carboniferous  Cordaites 
as  far  south  as  Texas.  It  seems,  then,  that  the  general  cast  of  pre-Tertiary 
climate  is  not  predicable  from  absence  of  growth  rings.  Too  little  attention 
has  been  given  the  fact  that  in  old  and  simpler  types  of  wood  only  the 
thin  or  discontinuous  rings  are  seen.  Only  in  the  highly  organized  wood 
of  recent  times  do  growth  rings  become  marked.  Nor  need  we  doubt  that 
the  old,  thin,  or  even  discontinuous  ring  expresses  seasonal  change.  So  far 
there  is  nothing  discernible  in  the  fossil  plant  record  revealing  different 
weather  conditions  from  those  of  today.  The  climates  of  the  past  were 


i 

[ 

L 


674 


THE  GEC)GR.\PHICAL  REVIEW 


doubtless  much  of  the  time  warmer  than  now  and  often  cold,  wet,  or  dry 
from  the  operation  of  the  same  climatic  factors  in  evidence  now.  The  gen¬ 
eral  evidence  is  strongly  against  cataclysmic  change,  whether  terrestrial 
or  extra-terrestrial,  and  equally  so  against  great  changes  in  the  mean  annual 
temperature,  whether  due  to  either  varv^ing  internal  or  solar  heat. 

Dr.  White  spoke  of  the  significance  of  a  study  of  Pleistocene  forests. 
He  recommended  that  in  connection  with  climatic  inv^estigations  and  the 
attempt  to  establish  climatic  records  through  the  study  of  the  lamination 
of  the  Pleistocene  clays  or  of  prehistoric  tree  rings  in  the  Southwest,  arrange¬ 
ments  should  be  made,  if  possible,  for  the  systematic  reinvestigation  of 
I^ke  Lahontan.  The  work  by  Russell  was  pioneer  in  character,  interesting 
and  rich  in  results  as  it  was.  Nevertheless,  in  view  of  the  great  number  of 
specialists  in  different  lines  related  to  such  investigation  at  one  point  or 
another,  the  refinement  and  volume  of  criteria  now  available  for  comparison 
in  such  a  study  and  the  new’  lines  of  attack,  with  collateral  ties  in  other 
branches  of  biology,  physiography,  and  sedimentation,  a  new  survey  of 
Lahontan  cannot  fail  to  dev'elop  a  most  profitable  and  instructive  history’, 
whose  value  to  Great  Basin  physiography,  climatic  records,  sedimentation, 
faunal  and  floral  migrations,  etc.,  is  likely  to  exceed  all  estimates.  A  resurvey 
of  lahontan  by  modem  methods  and  by  specialists  and  criteria  now 
available  is  urgently  recommended. 

Mr.  Jldd  and  Dr.  Morley  discussed  the  archeological  angle  of  the 
problem.  They  were  agreed  that  the  science  of  archeology  does  not  now 
appear  to  be  concerned  with  cyclic  phenomena  as  such;  that  they  fail  to 
see  any  means  whereby  study  of  these  phenomena  can  contribute  to  our 
present  knowledge  of  prehistoric  peoples  unless  it  be  that  great  influences, 
occurring  periodically,  have  prompted  human  migrations  in  ancient  times. 
Both  Dr.  Morley  and  Mr.  Judd  referred  to  the  explorations  which  the 
National  Cieographic  Society  is  now  pursuing  at  Pueblo  Bonito,  a  prehistoric 
ruin  in  northwestern  New  Mexico.  In  this  ancient  village,  and  in  other 
ruins  throughout  the  Southwest,  l)eams  are  frequently  found.  An  examina¬ 
tion  of  the  annual  ring  growth  in  these  ancient  beams  and  a  comparison  of 
these  annual  rings  with  those  in  trees  still  living  will,  it  is  hoped,  help  in 
the  dating  of  prehistoric  Pueblo  Bonito.  Dr.  Morley  expressed  the  hope 
further  that  it  would  be  possible  to  connect  the  tree-ring  and  sediment 
chronologv’  with  the  record  dates  of  the  Mayas  of  Central  America. 

CONCLUSION 

General  Methods  in  the  .\dvance  of  Cycle  Studies 
By  A.  E.  Douglass 

Three  practical  lines  of  advance  are  indicated  in  the  study  of  climatic 
cycles:  increased  reliability;  development  of  general  knowledge  of  climatic 
cycles;  and  extension  of  our  chronology  backward  into  Pleistocene  times. 
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Increased  reliability  will  come  in  at  least  two  ways — by  determination 
of  physical  causes  of  various  aspects  of  the  problem  and  by  the  establishment 
of  criteria  of  reliability. 

Reasonable  criteria  of  reliability  have  to  be  developed  by  the  investigators 
as  in  any  other  advancing  line  of  thought.  The  criteria  hitherto  used  in 
tree  work  consist  in  (i)  the  seemingly  |x;rfect  obvious  solar  cycle  in  the 
Scotch  pines  about  the  Baltic  Sea;  (2)  the  tracing  of  a  definite  cycle  through 
many  trees  and  over  large  areas;  (3)  observed  correlation  with  topography; 
(4)  a  strong  historical  check  on  the  solar  cycle  in  the  Arizona  and  California 
trees;  (5)  a  probability  criterion  depending  on  the  selection  of  genuine  from 
spurious  records  by  the  presence  of  cycles  only.* 

Development  of  general  knowledge  of  climatic  cycles  will  come  by  com¬ 
prehensive  investigation  along  at  least  three  lines — the  use  of  meteorological 
(lata,  tree-growth  studies,  and  clay  layers. 

The  greatest  difficulty  in  utilizing  meteorological  data  is  the  inadequacy 
of  the  short  historical  records.  The  compilation  of  much  longer  even  if 
somewhat  less  accurate  records  is  urgently  desired.  It  might  be  possible 
to  compile  a  probable  or  proximate  record  for  a  state  or  district.  Then  also 
the  gathering  together  of  all  historical  information  from  any  source  bearing 
uixm  wet  and  dry  years,  warm  or  cold,  famines,  fl(K>ds,  and  so  forth,  would 
give  a  most  important  check  and  would  have  to  be  recognized  in  any  full 
solution  of  climatic  variations. 

In  tree-growth  studies  we  have  3000  years  of  actual  annual  records,  for 
part  of  which  we  are  getting  comixirative  meteorological  comparison  data; 
and  extensive  regions  of  the  world  offer  to  supply  material.  Thus,  there  is 
opiX)riunity  of  extending  the  study  of  climatic  cycles  in  time  and  spiice 
at  the  same  time.  It  seems  unlikely  that  the  final  answer  to  the  puzzle  of 
climatic  variation  will  come  through  either  time  or  space  extension  alone. 
The  following  are  extensions  of  tree-growth  study: 

1.  C'ontinued  use  of  periodograph  analysis  on  historical  and  fossil  tree 

records. 

2.  Determination  of  the  effects  of  latitude,  mountain  ranges,  tKeans,  and 

so  forth. 

3.  Delineiition  of  cyclo-meteorological  districts. 

4.  Correlation  with  temperature  and  sunshine. 

5.  Extensive  collection  of  material  from  other  ixirts  of  the  world. 

6.  Collection  of  all  possible  prehistoric  and  fossil  material  to  aid  in  the 

historical  study  of  cycles.  . 

7.  The  beginning  of  permanent  and  full  records  among  the  sequoias  {gigan- 

tca)  and  temporary  records  on  the  site  of  specially  interesting  trees. 

K.  Identifying  “storm”  and  “autumn”  rings. 

•One  test  of  this  kind  had  brcn  made  by  the  writer  ;)reviou8  to  the  cycle  conference,  and  a  half  dozen 
>iincc  then,  following  some  suggestions  of  Professor  Marvin.  These  few  preliminary  trials  resulted  in  the 
■i«ually  immediate  correct  selection  when  the  records  were  zoo  years  long  and  over  and  mostly  in  failure  in 
SO  or  60  years  lengths.  It  shows  strikingly  how  mere  chance  may  produce  short  cycles.  A  single  trial  does 
not  show  how  to  recognize  genuine  cycles  if  they  are  present,  but  development  of  the  pro^-ess  could,  1  believe, 
l>e  made  to  do  so. 
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Clay  layers  show  most  remarkable  sequences,  reaching  over  3000  years 
in  America  and  even  more  in  Sweden.  They  will  serve  as  admirable  data 
for  climatic  study  and  are  more  specifically  outlined  below. 

Extension  of  our  chronology  into  Pleistocene  times  may  be  accomplished 
through  extended  sequoia  records  combined  with  the  long  annual  records 
in  clay  layers.  The  latter  are  probably  a  more  direct  result  of  temperature 
than  of  any'  other  single  element.  Their  great  extent  of  continuity  is  ex¬ 
tremely  impressive.  They  are  limited  in  area  and  as  yet  of  unknown  date 
in  our  chronology,  and  we  have  no  meteorological  records  to  compare  with 
them.  But  they  do  give  a  remarkable  tape  measure  for  Pleistocene  chro¬ 
nology  for  the  study  of  cy’cles.  It  seems  well  worth  every’  effort  to  find  buried 
or  fossil  sequoias  or  other  trees  or  deposits  of  annual  sediments  which  will 
bridge  the  gap  between  the  earliest  dated  sequoia  rings  and  the  latest 
clay  layers. 


ERRATUM 

.  369,  Pig.  I.  rewrw  legends  Haute  Savoie,  i8t6  and  Hante  Savoie,  i860, 
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